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ABSTRACT
DIRECT AND INTERACTIVE EFFECTS OF INFANT FRUSTRATION AND PARENTING
ON TODDLER COMPLIANCE: A TEST OF DIFFERENTIAL SUSCEPTIBILITY
Nicole M. Burt, Ph.D.
Department of Psychology
Northern Illinois University, 2017
David J. Bridgett, Ph.D., Director

Increased attention has been given to contextual (e.g., parenting) and individual factors
(e.g., infant temperament) that may relate to compliance and defiance levels in the literature
given their links to important outcomes (e.g., behavioral problems). Few studies, however, have
specifically examined infant frustration and maternal control tactics used during a compliance
task. Further, no studies have considered possible interaction effects between these factors. Thus,
the present study aimed to examine the direct effect of infant frustration and several maternal
control tactics used during a cleanup task (gentle guidance, control, and negative control) on
subsequent toddler committed compliance and defiance. The present study also sought to test for
the presence of interactive effects (infant frustration x maternal gentle guidance, infant
frustration x maternal control, and infant frustration x maternal negative control) in relation to
toddler committed compliance and defiance. Specifically, differential susceptibility interactions
were anticipated. A composite of infant frustration was created via observational measurements
of frustration when infants were 10 and 12 months of age, and maternal control tactics (gentle
guidance, control, and negative control) and child committed compliance and defiance were
examined behaviorally during the context of a cleanup task when toddlers were 18 months of
age. Results from regression analyses suggested significant positive relationships between gentle
guidance and committed compliance, between control and defiance, and between negative

control and defiance and negative relationships between gentle guidance and defiance, between
control and committed compliance, and between negative control and committed compliance.
The association between infant frustration and child compliance and defiance was not
significant. Further, no significant interactive effects were observed in the present study.
Interpretation, extra considerations, and limitations are discussed.
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CHAPTER 1
INTRODUCTION

Child compliance (following parental and societal standards while modulating frustration
and inhibiting engagement in a forbidden but desirable behavior; Kochanska, 1993) and
conscience, which itself is in part characterized by child compliance, has consistently been
linked to key childhood outcomes. Such research generally notes that optimal levels of
compliance and related behaviors protect children against developing behavioral problems
(Eiden, Edwards, & Leonard, 2007; Kochanska, Barry, Aksan, & Boldt, 2008; Kochanska &
Kim, 2013; Kochanska, Koenig, Barry, Kim, & Yoon, 2010; Kuczynski & Kochanska, 1990;
Shaw et al., 1998) and promote social development (e.g., Strain, Lambert, Kerr, Stagg, &
Lenkner, 1983). Given the importance of child compliance for development, research has begun
to investigate contextual and individual difference factors that may contribute to compliance and
defiance levels during childhood. For example, child temperament profiles characterized as high
in frustration and related constructs (e.g., broad negative emotionality) appear to increase the risk
for negative outcomes related to compliance (Braungart-Rieker, Garwood, & Stifter, 1997;
Kochanska & Kim, 2013; Lehman, Steier, Guidash, & Wanna, 2002; Wachs, Gurkas, & Kontos,
2004). Additionally, parents who engage in more gentle guidance and positive control when
delivering instructions to their children tend to rear children who are more compliant, whereas
parents who engage in more negative and/or controlling behaviors tend to rear children who are
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more defiant and less compliant (Blandon & Volling, 2008; Braungart-Rieker et al., 1997;
Crockenberg &Litman, 1990; Feldman & Klein, 2003; Karreman, van Tuijl, van Aken, &
Dekovic, 2006; Kochanska & Aksan, 1995; Kochanska, Coy, & Murray, 2001; Kuczynski &
Kochanska, 1990; Kuczynski, Kochanska, Radke-Yarrow, & Girnius-Brown, 1987; Volling,
Blandon, & Gorvine, 2006).
More thorough investigation of temperament and parenting in relation to child
compliance and defiance, however, reveals that the direct effects of temperament and parenting
on child compliance may not be as simple as once thought. That is, some evidence is now
pointing to the possibility that children with certain temperament profiles or genetic
predispositions may be more responsive to both positive and negative parenting behaviors than
children with other temperament profiles; this phenomenon is frequently referred to as
“differential susceptibility” (e.g., Belsky, Bakermans-Kranenburg, & Van IJzendoorn, 2007;
Belsky & Pluess, 2009). High negative emotionality and/or frustration (one fine-grained aspect
of negative emotionality) is one temperament profile that may render children more responsive
to the environment, demonstrating more optimal outcomes in supportive environments and more
problematic outcomes in unsupportive environments. Indeed, it appears that, compared to
children low in frustration, children characterized as high in frustration and related constructs
may respond more positively (i.e., demonstrate less externalizing problems, less defiance, and
more compliance) to parenting behaviors that are more positive and supportive and more
negatively to parenting behaviors that are more negative and less supportive (Kim & Kochanska,
2012). This pattern of findings is consistent with the possibility that children higher in frustration
are differentially susceptible to the parenting that they receive.
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Although research in this area is growing, there are limitations that render the need for
additional work. For example, although some studies have examined temperament by parenting
interactions and subsequent child compliance, none of these studies have examined frustration
during infancy and subsequent parenting behaviors that occur during compliance tasks
(Kochanska, Aksan, & Carlson, 2005, and Kochanska & Kim, 2013, for example, examine
temperament by parenting interactions in relation to child compliance, but they measure parent
responsivity and connectedness as opposed to parent behaviors that occur during compliance
tasks). Another limitation is that few studies have examined “pure” (i.e., not combined with other
aspects of temperament into a composite) frustration; that is, many studies have examined
constructs similar to or in part characterized by frustration (e.g., “difficult” temperament
characterized by high frustration and low effortful control; Kochanska & Kim, 2013). However,
given research linking fine-grained aspects of negative emotionality to specific developmental
outcomes (e.g., frustration predicts externalizing-related difficulties while fear predicts
internalizing-related difficulties; Crockenberg & Leerkes, 2005; Eisenberg et al., 2001; Kim,
Walden, Harris, Karrass, & Catron, 2007; Muris, Meesters, & Blijlevens, 2007), research
considering “pure” frustration is needed. Given these limitations, as well as the implications for
children demonstrating high defiance (e.g., behavioral problems; Kochanska & Kim, 2013;
Kuczynski & Kochanska, 1990; Shaw et al., 1998), research examining contextual and individual
difference characteristics that predict compliance and defiance in children is needed.
In light of some of the limitations in existing work, there were three primary objectives to
the present study. First, this study aimed to replicate and expand on prior work by examining the
direct relationship between one aspect of infant temperament, frustration, and toddler compliance
and defiance. The second objective was to examine relationships between three parenting
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behaviors that occur during compliance tasks (gentle guidance, control, and negative control) and
child compliance and defiance. Finally, the third objective of this study was to investigate
possible differential susceptibility effects by testing interactions between infant frustration and
several parenting behaviors (gentle guidance, control, and negative control) in relation to
subsequent toddler compliance and defiance.

Compliance

Compliance requires children to follow parental and societal standards while modulating
frustration and inhibiting engagement in a forbidden but desirable behavior (Kochanska, 1993).
Various forms of compliance and defiance have been defined and investigated in the literature.
One form of compliance, committed compliance, includes instances wherein children internalize
the parental agenda and wholeheartedly comply with and embrace the instruction (Kochanska,
Aksan, & Koenig, 1995). In contrast, defiance entails instances wherein children overtly resist
and/or defy the instruction, often accompanied by anger (Kochanska et al., 1995).
Compliance is frequently examined in the context of parent-child interactions, wherein
parents give their children instructions, and child cooperation with such instructions is observed
(e.g., during a laboratory cleanup task). Evidence suggests that most children progress through a
typical developmental course of compliance. During a time of rapid language development
(Hoff, 2013), infants first begin to demonstrate the ability to comply with parent requests (e.g.,
“don't touch that”) towards the end of the first year of life (Kopp, 1982). Kuczynski and
colleagues (1987) examined rates of various forms of compliance in children ranging from 15 to
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44 months of age. Their results suggested that less developmentally advanced forms of
noncompliance, such as passive noncompliance (e.g., noncompliance without overt resistance or
protesting) and direct defiance (e.g., protesting, tantrums), decrease in frequency as toddlers age.
Additionally, however, more advanced forms of noncompliance, such as negotiation (e.g., child
bargaining, attempts to compromise, offering excuses), appear to increase as children age. In
addition to general decreases in immature noncompliance strategies, concurrent increases in
compliance have also been noted during early childhood. For example, Kochanska and
colleagues (2001) found that child compliance increased as children aged from 14 to 33 months.
Despite support for a typical developmental course of child compliance, research has also noted
that various individual and contextual factors can either foster compliance or put children at risk
to experience heightened, developmentally abnormal levels of defiance. For example,
temperament and parenting practices have been consistently linked to child compliance (e.g.,
Kochanska & Aksan, 1995; Lehman et al., 2002); examining these relationships is the primary
goal of this study.

Compliance and Psychopathology

Although moderate levels of defiance are developmentally appropriate and are expected
to occur during childhood (Kuczynski et al., 1987), abnormally low levels of compliance and
high levels of defiance have been noted to place children at risk for a number of negative
outcomes, highlighting the importance of investigating risk and protective factors in predicting
levels of compliance and defiance. For example, children demonstrating lower levels of
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compliance may be less invested during maternal teaching tasks (Kochanska, Tjebkes, &
Forman, 1998), which may suggest decreased learning ability and subsequent academic
achievement. Furthermore, another study noted that children who were less likely to comply with
commands from teachers were rated as experiencing more difficulty adjusting socially to school
(Strain et al., 1983). In contrast to the potential negative consequences of low compliance and
high defiance, abnormally high compliance may also be associated with negative outcomes given
literature noting links between behavioral inhibition/fear (which might lead to high compliance
due to fear of possible negative consequences) and negative outcomes, such as anxiety (Clauss &
Blackford, 2012; White, McDermott, Degnan, Henderson, & Fox, 2011).
Perhaps the most critical outcome associated with child compliance and defiance is the
presence of childhood disorders that are, in part, characterized by defiance. Indeed, a number of
studies have noted associations between defiance and subsequent behavioral problems (Eiden et
al., 2007; Kochanska et al., 2008; Kochanska & Kim, 2013; Kochanska et al., 2010; Kuczynski
& Kochanska, 1990; Shaw et al., 1998). For example, Kochanska and Kim (2013) found a
significant negative association between committed compliance and externalizing problems at 40
months of age, and Shaw and colleagues (1998) found that children who engaged in higher levels
of noncompliance at 24 months of age demonstrated higher levels of externalizing problems at
42 months of age. Similarly, higher levels of unskilled/less mature noncompliance and defiance
(e.g., whining) have been positively linked to externalizing problems (Kuczynski & Kochanska,
1990).
Consistent with the literature noting links between defiance and behavioral problems,
defiance is one symptom that characterizes Oppositional Defiant Disorder (ODD), a disruptive
behavior disorder of childhood. According to the Diagnostic and Statistical Manual of Mental
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Disorders, ODD is characterized by argumentative/defiant behaviors, an angry/irritable mood,
and vindictiveness (American Psychiatric Association [APA], 2013). A recent paper examining
neurological functions associated with ODD suggests that individuals with ODD demonstrate
less sensitivity to punishment, under-reactivity to rewards, and deficits in executive functioning
(Matthys, Vanderschuren, & Schutter, 2013), which conceptually may also relate to child
compliance and defiance.
Also noteworthy is evidence that heightened noncompliance is commonly noted in
children with other psychological problems not explicitly characterized by noncompliance. For
example, children with Attention Deficit Hyperactivity Disorder (ADHD, a neurodevelopmental
disorder associated with deficits in self-regulation and attention; APA, 2013), even without
comorbid clinically significant conduct problems, are rated by their parents as demonstrating
heightened noncompliance (e.g., Gomez, 1994) and by their teachers as engaging in more rulebreaking behavior (Abikoff et al., 2002) than controls who do not have ADHD.
In addition to the direct overlap between compliance and behavioral disorders discussed
above, there is also supporting evidence of this overlap that further highlights the role of defiance
in the development of psychological problems during childhood. For example, research suggests
that as many as 42% of parents and 53% of therapists report that child disobedience is a primary
behavioral concern needing to be addressed in therapy (Hawley & Weisz, 2003). Furthermore,
one study found that children who were rated by a team of observers as displaying high defiance
at age 3 or 4 were subsequently at risk to develop ODD at age 6 or 7 (Harvey, Youngwirth,
Thakar, & Errazuriz, 2009), suggesting that defiance may be one of the earliest behavioral
markers of clinically meaningful behavioral problems. Additionally, research has found that
interventions that address child defiance often result in decreases in child behavioral problems,
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such that they no longer meet criteria for a clinical diagnosis (Kazdin & Weisz, 1998), further
supporting the role of compliance in childhood psychopathology. Given direct and supporting
evidence for the association between child defiance and psychopathology, investigation of
individual difference and contextual factors that support or hinder the development of adequate,
developmentally appropriate compliance is crucial.

Predictors of Compliance

Temperament

Early Temperament Models

Early theoretical models of temperament began emerging in the 1960s, with Thomas,
Chess, and colleagues (1968, 1977) among the first to propose a theoretical model of
temperament from which more modern models stem. With an emphasis on the biological basis of
temperament, their model posited nine basic temperamental dimensions, including activity level,
approach/withdrawal, adaptability, intensity of reaction, quality of mood, distractibility,
rhythmicity, mood reactivity, and attention span/persistence. Following laboratory-based
research that assessed children on these temperamental dimensions, three broad temperament
categories into which children could be classified were developed. Children who were rated as
more positive, adaptable, and easy to calm down were classified into the “easy temperament”
category; approximately 40% of children fell into this category. The second category, “difficult
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temperament,” included children (approximately 10% of children) who were highly emotionally
reactive, irritable, negative, and low in adaptability. Finally, children who slowly adapted to
novelty, were slightly negative, and were successful in calming down but only after longer
periods of time were classified into the “slow to warm up” category. Approximately 15% of
children fell into this category.
Thomas, Chess, and colleagues (1968, 1977) provided a solid foundation for the study of
early infant and child temperament. However, several limitations of their model highlighted the
need for further work in this area. Most notable, while Thomas, Chess, and colleagues (1968,
1977) were able to successfully classify 65% of children, 35% of children are left unclassifiable
within their system. This suggests that their classification system does not account for all
observed individual differences in temperament seen in young children. Furthermore,
psychometric property limitations of rating instruments based on the Thomas and Chess model
have been noted (see Gartstein, Bridgett, & Low, 2012, for a review).
Inspired by the work of Thomas, Chess, and colleagues, Buss and Plomin (1975) soon
thereafter proposed another model of temperament consisting of only four basic dimensions of
temperament. These included emotionality (degree of emotional reactivity), activity (rate and
intensity of body movements and language), impulsivity, and sociability. While maintaining the
view that temperament is biologically based, Buss and Plomin (1975) made several novel
contributions to the field that were not previously recognized (Buss & Plomin, 1975; Goldsmith
et al., 1987). For example, they suggested that temperament was malleable and could change
across the lifespan in response to the environment. Additionally, they were the first to highlight
the relevance of the relationships between temperament and environment, noting that individuals
with certain temperamental profiles will “fit” better or worse with certain environments.
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Additionally, they suggested that children will seek out environments most fitting to their
temperamental profile.
Finally, Kagan and colleagues (1987, 1989, 1991, 1999) brought the domain of inhibition
to the forefront of their investigations. Kagan and colleagues examined individual differences in
inhibition in children and specifically studied children whom they classified as being extremely
low (extreme flexibility and adaptability to novelty) and extremely high (extreme fearfulness in
response to novelty) in inhibition. Examining children as young as 4 months of age through
adulthood, Kagan noted that behavioral (e.g., avoidance of novelty) and physiological
differences (e.g., heart rate, sympathetic central nervous system activation, cortisol levels)
between the two groups were present across early childhood and into adulthood (Kagan,
Reznick, & Gibbons, 1989; Kagan & Snidman, 1991, 1999). Kagan and colleagues’
contributions to the field have influenced the work of more recent researchers, as inhibition is
now recognized as an important aspect of temperament in childhood (Gartstein & Rothbart,
2003; Rothbart, 1981).

Modern Conceptualizations of Temperament

Since it was first recognized, an abundance of research and subsequent refinement of
conceptualizations of temperament have been completed. As was recognized by early
researchers, current investigators continue to maintain the view that temperament is malleable,
especially early in life (Rothbart, 2011; Rothbart & Bates, 2006; Shiner et al., 2012), and is
influenced by both heritability and environment (Shiner et al., 2012). Furthermore, complex
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interplays between genes and environment that result in changes in temperament across the
lifespan have been noted (e.g., Fox et al., 2005).
Modern temperament models also now distinguish between emotionality and regulatory
processes. That is, such research suggests that basic emotional processes, such as positive and
negative emotionality and the finer grained aspects of temperament that fall within those
domains, emerge early in life. Self-regulatory processes, however (e.g., effortful control), do not
emerge until toddlerhood (Rothbart, Ellis, Rueda, & Posner, 2003; Rothbart, Sheese, Rueda, &
Posner, 2011; Shiner et al., 2012). These developmental trajectories allude to the complex
interplay between emotion and the regulation of emotion (infants initially high in frustration, for
example, may develop good self-regulation and subsequently be better able to manage their
frustration levels; Bridgett, Oddi, Laake, Murdock & Bachmann, 2013).
The psychobiological model of temperament. Developed by Rothbart and colleagues, the
psychobiological model of temperament defines temperament as “biologically based individual
differences in reactivity and self-regulation that develop over time and are influenced by
maturation, genetics, heritability, and environment” (Gartstein & Rothbart, 2003; Rothbart,
1981). This model divides infant temperament into three broad domains: negative emotionality,
positive emotionality (or surgency/extraversion), and orienting/regulation. Within each of these
broad domains are several fine-grained aspects of temperament. The fine-grained aspects of
temperament characterizing negative emotionality include frustration/distress to limits, fear,
sadness, and falling reactivity (the ability to calm down after peak distress levels). Positive
emotionality consists of approach towards novelty, pleasure in response to high-intensity stimuli,
vocal reactivity, activity level, smiling and laughter, and perceptual sensitivity. Finally, the finegrained aspects of orienting/regulation include duration of orienting towards stimuli, cuddliness,
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soothability, and pleasure in response to low-intensity stimuli (Gartstein & Rothbart, 2003). In
toddlerhood, orienting/regulation is subsequently replaced by the more advanced self-regulatory
process of effortful control (Bridgett et al., 2011; Putnam, Ellis, & Rothbart, 2001; Putnam,
Rothbart, & Gartstein, 2008).
The current structure of temperament proposed by the psychobiological model of
temperament has received considerable empirical support. Multiple modes of examination (e.g.,
rating scales and behavioral observations within the laboratory) have been utilized to aid in the
model’s development. Furthermore, as noted above, this work has resulted in the identification of
fine-grained aspects of temperament that make up the larger domains (e.g., frustration is under
the broader domain of negative emotionality). Although these fine-grained aspects have been
found in factor analytic work to load onto the three domains, and are significantly correlated,
research also suggests that these fine-grained aspects are different enough to be distinguished.
That is, research examining childhood outcomes of children with differing levels of these finegrained aspects of temperament supports their distinction. For example, within the negative
emotionality domain, fear and sadness have been differentially linked to internalizing-related
difficulties, while frustration has been differentially linked to externalizing-related difficulties
later in childhood (Crockenberg & Leerkes, 2005; Eisenberg et al., 2001; Kim et al., 2007; Muris
et al., 2007). The recognition of these fine-grained aspects of temperament has allowed for more
comprehensive study of the individual differences in temperament across infants, children, and
adults (Putnam et al., 2008). Research also supports the homotypic (stability of similar behaviors
across time; Putnam et al., 2008) and heterotypic (stability of a temperamental trait, but with
differences in the manifestation of the trait, across time; Putnam et al., 2008) continuity of
temperament, and increased stability as children age has been supported (Putnam et al., 2008).
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Negative emotionality and frustration. Of particular relevance to the present study is
frustration, a fine-grained aspect of temperament falling under the larger umbrella of negative
emotionality. Negative emotionality emerges very early in life, making it one of the first
observed temperament traits. Children demonstrate negative emotionality by the third month of
life, and it continues to increase until approximately 24 months of age, at which point it stabilizes
(Lemery, Goldsmith, Klinnert, & Mrazek, 1999; Putnam et al., 2001). Frustration, in particular,
which can be defined as anger in response to a blocked goal, appears to emerge around 2 or 3
months of age (Rothbart, 1981; Rothbart, 2007). While increasing in intensity and frequency
across the first years of life (Putnam, Gartstein, & Rothbart, 2006; Rothbart, 1986), research
suggests that frustration levels off in early childhood, increases again during adolescence, and
slowly decreases from late adolescence through adulthood (Deater-Deckard & Wang, 2012;
Rothbart, Ahadi, Hershey, & Fisher, 2001).

Temperament in Relation to Compliance

Given the importance of compliance and defiance for early childhood outcomes,
individual difference and contextual factors that are relevant for the development of compliance
and defiance are important to examine in order to inform prevention and intervention efforts for
children demonstrating high defiance. Temperament is one individual difference factor that has
consistently been linked to child compliance levels. Indeed, theoretical models note that selfregulatory aspects of temperament, in particular, are especially important predictors of child
compliance (Kochanska, 1993; Kochanska & Aksan, 2006). Thus, most of the work related to
temperament and compliance has focused on various aspects of self-regulation, such as effortful
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control, impulsivity, and inhibitory control (Kochanska & Knaack, 2003; Kochanska, Murray, &
Coy, 1997; Spinrad et al., 2012). For example, one study found concurrent and longitudinal
positive associations between laboratory-based assessments of inhibitory control and committed
compliance when children were toddler and preschool age (Kochanska et al., 1997), and another
noted positive longitudinal relations between effortful control and committed compliance in
toddlers (Spinrad et al., 2012). Self-regulatory aspects of temperament during infancy have also
been associated with compliance in toddlers. For example, one study noted that restraint
(inhibiting touching a novel object in response to parent instruction) and attention during infancy
(8-10 months of age) were positively associated with committed compliance at 13-15 months of
age (Kochanska, Tjebkes et al., 1998). Finally, another study found that attentional regulation
(e.g., attending to objects in a room) at 4 months of age was associated with committed
compliance at 36 months of age (Hill & Braungart-Rieker, 2002).
Despite evidence that adequate self-regulation is imperative for fostering compliance in
young children, limited research has been conducted examining how other aspects of
temperament, particularly those rooted in emotion, may support or hinder child compliance.
However, emotion may be important for child compliance given a strong, established literature
highlighting the contribution of emotional aspects of temperament (e.g., negative emotionality,
frustration) to the development of externalizing disorders in children (e.g., Crockenberg &
Leerkes, 2005; Eisenberg et al., 2001; Kim et al., 2007; Muris et al., 2007; Nigg, 2006;
Oldehinkel et al., 2007), which are largely characterized by child defiance (APA, 2013).
Frustration in relation to compliance. One might expect that elevated frustration, in
particular, may be associated with increased defiance and decreased compliance in children for a
number of reasons. First, research examining fine-grained aspects of negative emotionality and
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risk for specific forms of psychopathology (e.g., frustration and elevated risk for externalizing, as
opposed to internalizing, problems; Crockenberg & Leerkes, 2005; Eisenberg et al., 2001; Kim
et al., 2007; Muris et al., 2007) supports the possibility that frustration may increase risk for
defiance, one symptom of externalizing-related psychopathology. Furthermore, children may
perceive their parents instructions as a blockage to their goals (e.g., engaging with toys), and
children prone to high frustration may subsequently demonstrate more defiance and less
compliance due to the elevated anger they experience when their goals are blocked.
A number of studies have been conducted that support the possibility that elevated
frustration may result in higher defiance and lower compliance levels. Although only one study
was found that noted a direct, negative association between (parent-reported) frustration and
laboratory-observed compliance during toddlerhood (Lehman et al., 2002), other studies
examining temperament constructs similar to frustration, or constructs in part characterized by
frustration, have also been conducted. For example, one study examined negative reactivity to
neutral and upsetting events (e.g., “when you removed something, s/he screamed” or “when time
for bed, s/he physically resisted/struggled”) and compliance in 30-month-old children and found
that negative reactivity was inversely associated with committed compliance, although it was not
associated with defiance (Braungart-Rieker et al., 1997). Additionally, Wachs and colleagues
(2004) found that preschoolers rated by their teachers as having a more “difficult temperament,”
which was conceptualized as high frustration, high activity level, and low task persistence, were
observed to demonstrate higher levels of noncompliance and lower levels of committed
compliance during cleanup tasks with their teachers. Similarly, a more recent study found that
laboratory-observed difficult temperament (defined as high frustration and low effortful control),
but not maternal-reported temperament (defined as high frustration, sadness, discomfort, fear,
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shyness, and low soothability and inhibitory control), was positively related to committed
compliance in a sample of 30-month-old children (Kochanska & Kim, 2013). Finally, another
study noted a positive association between broad infant negative emotionality and toddler
committed compliance (Lickenbrock et al., 2013).
Although the literature generally points to the role of frustration in relation to child
compliance, one study was identified that did not find a significant relationship between
laboratory-observed infant frustration (7 months) and receptive cooperation (e.g., committed
compliance, cooperation with parent, responsiveness to parent social bids, willingness to follow
parent lead) with their parents at 15 months (Kochanska, Aksan, & Carlson, 2005). However, the
authors did note significant interactive effects between parent behavior and infant frustration in
relation to child receptive cooperation. Thus, although there are some discrepancies, the
literature generally supports the possibility that elevated frustration levels may increase the risk
for children to be defiant, while decreased frustration levels may foster compliance. However,
much of this literature (e.g., Kochanska & Kim, 2013; Wachs et al., 2004) is confounded by the
fact that the researchers examined composites comprised of frustration and self-regulatory
ability; thus, their results could be attributed to self-regulation.

Parenting

In addition to temperament, contextual factors are also important to consider in research
examining child compliance levels. Parenting is one crucial aspect of the child’s rearing context
that has been linked to a wide variety of childhood outcomes, with parenting characterized as
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more negative being linked to self-regulation difficulties (Bernier, Carlson, & Whipple, 2010;
Chang, Schwartz, Dodge, & McBride-Chang, 2003; Lengua, Honorado, & Bush, 2007; Valiente,
Lemery-Chalfant, & Reiser, 2007), externalizing and internalizing problems (Bradley & Corwyn,
2008; Lengua & Kovacs, 2005; Miner & Clark-Stewart, 2008; Schoppe-Sullivan, Schermerhorn,
& Cummings, 2007), and increased academic and social problems (Stright, Gallagher, & Kelley,
2008). Furthermore, discipline and instruction delivery strategies that parents engage in have
been associated with childhood outcomes. For example, parents who use more punitive and
inconsistent discipline strategies tend to rear children who demonstrate more externalizing
problems, and parents who are more warm and involved tend to rear children who demonstrate
less externalizing problems (Stormshak, Bierman, McMahon, & Lengua, 2000). Similarly,
behavioral interventions that promote warm but firm command delivery have been found to
reduce externalizing problems in children (Kazdin, 1997), highlighting the role that parenting
behaviors during compliance tasks have on child compliance and defiance.

Parenting in Relation to Compliance

Parenting behaviors during compliance tasks (e.g., cleanup) and subsequent child
compliance and defiance levels are also a frequent topic of investigation. Parenting behaviors
that are often considered in this work range from strategy of instruction delivery to interaction
styles during compliance tasks. Some of the earliest work in this area examined the type of
commands or verbalizations used by the parent, such as direct/indirect commands (i.e., explicit
command vs. gentle suggestions), reprimands (i.e., communicating to the child that they have
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broken a rule or reminding them of a rule), positives (e.g., “good job”), and providing
explanations (e.g., “we need to cleanup because it’s time to eat dinner”). Such work has
generally noted higher compliance levels in children of parents who utilize more frequent direct
commands and more reprimands and higher defiance levels in children of parents who utilize
more frequent indirect commands (Kuczynski & Kochanska 1990; Kuczynski et al., 1987), with
mixed findings regarding other types of verbalizations. More frequently, however, rather than
observing the type of verbalizations, research in this area examines maternal use of control
techniques during compliance tasks. For example, one study (Braungart-Rieker et al., 1997)
examined two aspects of maternal behavior and subsequent compliance and defiance in children
30 months of age. The first parenting behavior (maternal control) consisted of delivering direct
commands to the child in a neutral and/or negative tone and physical directing of the child (e.g.,
“Put the toys in the basket”); the second parenting behavior (maternal guidance) consisted of
delivering less direct instructions in a neutral and/or positive tone (e.g., “I’ll put the cups away;
why don’t you put the plates away”). Findings from this study suggested that maternal control is
negatively associated with child committed compliance and positively associated with child
defiance. Furthermore, maternal guidance was positively associated with child committed
compliance but not associated with child defiance. A similar study, also examining gentle
guidance in relation to child committed compliance, found that for both mothers and fathers,
gentle guidance is associated with elevated committed compliance in toddler and older siblings
(Volling et al., 2006); these results were replicated in a similar study by the same research team
(Blandon & Volling, 2008).
Additional studies have examined maternal control strategies more closely,
differentiating between control and negative control. For example, Crockenberg and Litman
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(1990) examined 2-year-old child compliance and defiance levels in relation to maternal control
strategies in both the home and laboratory settings. After controlling for other aspects of
maternal behavior, maternal control (direct commands that specify the instruction and a reward
for compliance) was positively associated with child compliance in both the home and in the
laboratory, and maternal guidance was positively associated with child compliance in only the
home setting. Additionally, maternal negative control (direct, intrusive commands given in a
negative tone, such as annoyance and anger) was positively associated with child defiance in
both the home and in the laboratory. However, maternal control, which was positively associated
with child compliance, was also positively associated with child defiance at home. The results of
this study appear to suggest that while negative control is generally associated with less than
optimal outcomes (more defiance), more neutral control strategies appear to be associated with
both compliance and defiance, representing an area of the field (e.g., potential moderators of
effects) in need of additional investigation.
Other studies have replicated and expanded on the findings noted by Crockenberg and
Litman (1990). For example, one study that examined mother-child, father-child, and caregiver
(teacher)-child dyads found that warm control (i.e., positive tone combined with clear
instructions, encouragement, praise, and reminders) was associated with higher child committed
compliance in each dyad examined (Feldman & Klein, 2003). Similarly, Kochanska and
colleagues (2001) examined maternal negative power, which was a combined composite score
including both assertive and/or forceful control (i.e., assertive, firm commands, use of power or
threat, angry and/or negative commands) and maternal use of power-assertive physical
interventions (e.g., holding or moving child firmly, taking toy from child, spanking, shaking),
during a cleanup task. Overall, their results suggested that higher use of maternal negative power
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was associated with lower child committed compliance, with the association increasing in
strength as children aged from 14 to 45 months.
One study was identified that included all dimensions of maternal control strategies and
child compliance and defiance. Kochanska and Aksan (1995) examined maternal behaviors
during a home-based cleanup task, including social exchange (characterized by social
engagement with child but no attempts to control), guidance/gentle control (characterized by
gentle attempts to direct child with no accompanying hostility/anger), and negative control
(characterized by direct commands that are negative, threatening, or include harsh physical
interventions) and subsequent compliance and defiance in children with an average age of 32
months. Consistent with previous work (Braungart-Rieker et al., 1997; Crockenberg & Litman,
1990; Feldman & Klein, 2003; Karreman et al., 2006; Kochanska et al., 2001), the researchers
found that child committed compliance was positively related to maternal use of social exchange
and guidance/gentle control and negatively related to maternal use of negative control. Similarly,
and also consistent with prior studies (Braungart-Rieker et al., 1997; Crockenberg & Litman,
1990; Karreman et al., 2006), child defiance was positively related to maternal use of negative
control and negatively related to maternal use of guidance/gentle control and social exchange.
It should be noted that one study was identified that did not find a significant association
between “control” and child compliance (Dennis, 2006). However, maternal control was broadly
operationalized to include instances of gentle guidance (e.g., “it’s time to cleanup”), reminding
child of rules while focusing on negative behaviors (e.g., “you are not listening; put the toys
away”), and expressing disappointment and/or critiquing the child (e.g., “you never do what I
ask”). Thus, in this study, control was operationalized to include behaviors that have been linked
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to both elevated and decreased compliance. As a result, important associations may have been
washed out.
Noteworthy, and consistent with most prior work, are findings from a meta-analysis
(Karreman et al., 2006) that examined relationships between parental control strategies (positive
and negative) and child compliance. Results suggested a significant positive association between
parental positive control (which included studies defining positive control as limit setting, direct
instructions, and gentle guidance/instruction) and child compliance and a significant negative
association between parental negative control (which included studies defining negative control
as negativity, power-asserting, intrusiveness and criticism) and child compliance. These findings
point to the general consensus in the field related to implications of parent control behaviors for
child compliance.
Collectively, the literature indicates that gentle guidance and positive, warm control
promotes child compliance while negative control promotes child defiance. However, some
results regarding neutral control strategies characterized by neutral, direct instructions were
mixed, with findings supporting both elevated compliance and defiance in children of parents
who utilize such control strategies (Crockenberg & Litman, 1990). These discrepancies may
represent differences in the way in which “control” is operationalized. Furthermore, the
inconsistent results in this area also highlight the possibility that additional contextual variables,
perhaps those characteristic to the child (e.g., temperament), are also important to consider in
research attempting to understand how parent behaviors can promote or hinder compliance in
children.
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Differential Susceptibility: Temperament, Parenting, and Toddler Compliance

Diathesis Stress vs. Differential Susceptibility

A considerable amount of research has examined early temperament and its associations
with childhood outcomes, with most work pointing to the protective role of high self-regulatory
processes and low negative emotionality (Lengua & Long, 2002; Lengua & Wachs, 2012;
Lonigan & Phillips, 2001; Muris & Ollendick, 2005; Nigg, 2006). Additionally, researchers
recognize the importance of how one’s temperament interacts with one’s context in ways to
promote and/or hinder healthy development. Such “interactive” effects, such as diathesis stress
and differential susceptibility, are commonly reported in the literature. Diathesis stress (also
commonly termed “dual-risk”) models suggest that individuals with certain “vulnerability
factors” (e.g., difficult temperament) are more likely to experience poor outcomes in the face of
risk than individuals without that vulnerability factor. Indeed, several studies have noted that the
positive association between problematic parenting behaviors and maladaptive child outcomes
(e.g., behavioral problems) is only significant for children who initially demonstrated a more
difficult temperament profile (e.g., more difficulties with self-regulation, higher negative
emotionality; Belsky, Hsieh, & Crnic, 1998; Deater-Deckard & Dodge, 1997). In addition to
specific temperament profiles, some genetic polymorphisms have also been identified as possible
vulnerability factors. For example, in 2006, Caspi and Moffitt examined a variant of the MAO-A
gene (which has been linked to aggression) as a moderator of the association between child
maltreatment and subsequent antisocial behavior. Their results suggested a positive relationship
between child maltreatment and subsequent antisocial behavior only when children had this
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variant of the MAO-A gene. Similarly, Fox and colleagues (2005) found that children with a
short allele in the promoter region of the serotonin transporter, but not children without this
polymorphism, were more likely to demonstrate elevated behavioral inhibition when they
experienced low social support.
Although there is some evidence for diathesis stress models, more recent research has
begun to highlight differential susceptibility models (Belsky et al., 2007; Belsky & Pluess, 2009;
Roisman et al., 2012). Such models point to the notion that children with certain
“susceptibilities” (e.g., certain temperament profiles, particularly those characterized as high in
negative emotionality) may be more likely to experience both better and worse outcomes when
exposed to positive and negative contexts (e.g., positive and negative parenting) than children
without these susceptibilities. Thus, in contrast to diathesis stress models which suggest
increased vulnerability to negative rearing contexts, differential susceptibility models suggest
increased susceptibility to rearing contexts in general, with the possibility of both more positive
and negative outcomes.

Evidence of Differential Susceptibility Within the Compliance Literature

A number of studies have noted significant interactions, some consistent with differential
susceptibility models, between infant and/or child temperament and parenting behaviors in
relation to subsequent childhood compliance and related outcomes (e.g., externalizing problems,
self-regulation). For example, one study found that synchrony/connectedness in mother-infant
interactions was positively related to compliance (examined during a cleanup task and a task
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wherein attractive candies were forbidden) during toddlerhood; however, this relationship was
significantly stronger for children demonstrating elevated negativity at 9 months of age
(Feldman, Greenbaum, & Yirmiya, 1999). In a more recent study, toddler committed compliance
and externalizing behaviors were examined as a function of difficult temperament (in this study,
a combination of high frustration and low effortful control) and maternal responsiveness during
naturalistic interactions with their children (Kochanska & Kim, 2013). Results were consistent
with prior work noting significant temperament by parenting interactions, such that
temperamentally more difficult toddlers (based on both laboratory observations and maternal
reports of temperament) were more compliant and had less externalizing problems when their
mothers were more responsive during interactions but were less compliant and had more
externalizing problems when their mothers were less responsive during interactions. No
significant relationships were found for toddlers who were observed and rated by their mothers
to have easy temperaments.
Within research examining temperament by parenting interactions in relation to child
compliance, only two studies were identified that examined frustration. Kochanska and
colleagues (2005) examined laboratory-observed frustration during infancy, parent
responsiveness and attachment, and subsequent toddler committed compliance and noted a
significant temperament by parenting interaction. For infants high in frustration only, maternal
responsiveness, but not paternal responsiveness, was positively associated with toddler
compliance. Finally, Kim and Kochanska (2012) found that laboratory-assessed infant frustration
was inversely associated with laboratory-assessed compliance and effortful control (i.e.,
behavioral self-regulation) during toddlerhood, but only when interactions between mothers and
their children were low in mutually responsive orientation (MRO, characterized by degree of
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cooperation, smoothness of interaction, connectedness, emotional ambiance, and
communication, between mother and child). That is, children high in frustration demonstrated
lower compliance and effortful control in the context of low MRO. In contrast, however, these
infants (those high in frustration) also demonstrated higher compliance and effortful control in
the context of high MRO. Interactive effects were only found for infants who were rated as high
in frustration; that is, MRO was not associated with child effortful control and compliance in
infants when they had been initially rated as low in frustration. This study in particular supports
differential susceptibility models by finding that children characterized as having a particular
temperament (in this case, high frustration) were more likely to experience both better and worse
outcomes than children without this temperament profile (in this case, low frustration),
depending on the quality of parenting practices to which they were exposed.
In sum, a number of studies examining infant and/or child temperament and parenting
behaviors have noted the interactive effects of such contextual variables on childhood
compliance and related outcomes. In general, it appears that children develop more optimally in
settings wherein parents engage in more positive parenting behaviors (e.g., are more sensitive
and responsive, connected with their children, less negative, deliver direct instructions, praise).
However, one fine-grained aspect of temperament (frustration) appears to moderate the
relationship between parenting and child compliance and related outcomes. While some studies
support diathesis stress models by suggesting increased risk for negative outcomes for vulnerable
individuals, other studies support differential susceptibility models by noting that children high
in frustration or related constructs (compared to children low in frustration and related
constructs) appear to be more responsive in general to context as demonstrated by better
outcomes when exposed to optimal parenting behaviors and worse outcomes when exposed to
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negative parenting behaviors. Despite evidence for differential susceptibility in the literature, few
studies were identified that have utilized the recommended steps (Roisman et al., 2012) to test
for such effects.

Summary and Limitations of the Existing Literature

Given the vast array of implications of child compliance and defiance for childhood
outcomes, particularly an increased risk for psychopathology in children demonstrating low
compliance and high defiance (e.g., Harvey et al., 2009; Kochanska & Kim, 2013; Kuczynski &
Kochanska, 1990), research conducted over the last several decades has examined contextual and
individual difference variables that may promote or hinder child compliance. Temperament is
one individual difference characteristic that has received considerable attention, with both
theoretical and empirical work supporting the role of temperament in child compliance.
Specifically, elevated frustration and related constructs appear to place children at risk to
demonstrate higher defiance and lower compliance (Kochanska, Aksan, & Carlson, 2005;
Kochanska & Kim, 2013; Lehman et al., 2002; Lickenbrock et al., 2013; Wachs et al., 2004).
Parenting behaviors have been examined in relation to child compliance and defiance. In
general, research generally points to the benefit of parent instructions characterized as direct and
positive that include praise and encouragement (Braungart-Rieker et al., 1997; Kuczynski &
Kochanska 1990; Kuczynski, et al., 1987). A moderate amount of control and direction that is
positive in nature and free of hostility/anger also appears to support children’s compliance
(Braungart-Rieker et al., 1997; Crockenberg & Litman, 1990; Feldman & Klein, 2003;
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Kochanska & Aksan, 1995), although not all results examining control support these findings
(e.g., Crockenberg & Litman, 1990) found positive associations between control and defiance at
home). Finally, parent instructions to children characterized as more forceful, controlling, and
negative and that include threats and hostility are generally found to hinder child compliance
(Crockenberg & Litman, 1990; Kochanska & Aksan, 1995; Kochanska et al., 2001).
Despite general direct effects consistently noted in the literature regarding temperament
and parenting in relation to child compliance and defiance, there is some evidence of differential
susceptibility wherein children demonstrating different temperament profiles respond differently
to the behaviors of their parents. For example, it appears that more supportive and responsive
parenting may promote child compliance and less supportive and responsive parenting may
promote defiance for children high, but not low, in frustration (Kim and Kochanska, 2012;
Kochanska & Kim, 2013; Kochanska, Aksan, & Carlson, 2005). Despite evidence of differential
responding to parenting behaviors for children demonstrating variations in frustration levels,
there are significant limitations within the existing literature. First, although many studies
provide evidence of differential susceptibility, they did not all implement all of the recommended
steps for testing such models (Roisman et al., 2012). Additionally, only two studies examined
“pure” (e.g., not combined with self-regulation to form a “difficult temperament” composite)
frustration in relation to child compliance (Kochanska, Aksan, & Carlson, 2005; Lehman et al.,
2002), and these findings were inconsistent. Furthermore, no studies have specifically examined
interactions between frustration during infancy and parenting behaviors that occur during
compliance tasks during toddlerhood in relation to subsequent child compliance and defiance in
one study. Rather, studies examining temperament by parenting interactions have focused on
broad parenting styles and characteristics, including responsiveness and connectedness (Kim &
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Kochanska, 2012; Kochanska, Aksan, & Carlson, 2005; Kochanska & Kim, 2013). This
limitation is noteworthy given that children with high frustration may not display optimal
outcomes to the same parenting strategies (e.g., gentle guidance, control) as children low in
frustration; this possibility has yet to be tested. Further, previous researchers have highlighted the
distinction between parenting characteristics and parenting practices and the need to examine
them differently (Darling & Steinberg, 1993). Finally, only a few studies have considered infant
temperament in relation to subsequent toddler compliance (Kim & Kochanska, 2012;
Kochanska, Aksan, & Carlson, 2005; Lickenbrock et al., 2013); however, longitudinal
relationships may also be important to consider to aid in prevention efforts. Thus, in sum, the
present study builds upon prior research by examining the direct effect of “pure” frustration
during infancy on child compliance and defiance, by examining interactions between frustration
during infancy and multiple parenting behaviors observed during compliance tasks in
toddlerhood, by examining both toddler compliance and defiance within one investigation, and
by employing modern recommendations for testing differential susceptibility models.

The Current Study

With the existing literature and its limitations in mind, the present study had several
goals. In order to replicate and expand upon work noting general associations between
temperament and child compliance (e.g., Kochanska, Aksan, & Carlson, 2005; Kochanska &
Kim, 2013; Lehman et al., 2002; Lickenbrock et al., 2013; Wachs et al., 2004), the first goal was
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to examine the direct effect of one aspect of infant temperament, frustration, on toddler
committed compliance and defiance. It was hypothesized that:
1) Infant frustration would be negatively associated with toddler committed compliance
2) Infant frustration would be positively associated with toddler defiance
The second goal of the present study was to examine several parenting behaviors,
specifically, gentle guidance, control, and negative control during a cleanup task and subsequent
child committed compliance and defiance during said task. As noted, discrepancies in the
literature were noted in regards to the relationships between parental control and child behavior.
For the present study, anticipated relationships were hypothesized based on studies that
operationalized parental control in the same manner in which it was operationalized in the
present study (e.g., Kochanska & Aksan, 1995). Thus, based on the collective evidence of the
existing literature (Braungart-Rieker et al., 1997; Crockenberg & Litman, 1990; Feldman &
Klein, 2003; Kochanska & Aksan, 1995; Kochanska et al., 2001; Kuczynski & Kochanska 1990;
Kuczynski et al., 1987), the following were hypothesized:
3) Parent gentle guidance would be positively associated with toddler committed
compliance
4) Parent gentle guidance would be negatively associated with toddler defiance
5) Parent control would be positively associated with toddler committed compliance
6) Parent control would be negatively associated with toddler defiance
7) Parent negative control would be negatively associated with toddler committed
compliance
8) Parent negative control would be positively associated with toddler defiance
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Finally, the third goal of this study was to examine differential susceptibility by testing
interactions between infant temperament and parenting behaviors during the cleanup task in
relation to toddler committed compliance and defiance. Specifically, the interactive effect of
infant frustration and each parenting behavior (gentle guidance, control, and negative control) on
toddler committed compliance and defiance was examined. Overall, it was hypothesized that
children high in frustration would be more responsive to parenting behavior, for better or for
worse, than children low in frustration. More specifically, it was hypothesized that:
9) Frustration would moderate the association between parental gentle guidance and
child behavior, such that:
a. For children high in frustration, as opposed to children low in frustration,
there would be a significant, positive relationship between parental gentle
guidance and toddler committed compliance.
b. Children high in frustration would be differentially responsive to parenting;
they would demonstrate higher levels of committed compliance when their
parents engage in more gentle guidance and lower levels of committed
compliance when their parents engage in less gentle guidance, relative to
children low in frustration (Figure 1).
c. For children high in frustration, as opposed to children low in frustration,
there would be a significant, negative relationship between parental gentle
guidance and toddler defiance.
d. Children high in frustration would be differentially responsive to parenting;
they would demonstrate lower levels of defiance when their parents engage in
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more gentle guidance and higher levels of defiance when their parents engage
in less gentle guidance, relative to children low in frustration (Figure 2).

Figure 1. Relationship Between Gentle Guidance and Committed Compliance

Figure 2. Relationship Between Gentle Guidance and Defiance
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10) Frustration would moderate the association between parental control and child
behavior, such that:
e. For children high in frustration, as opposed to children low in frustration,
there would be a significant, positive relationship between control and toddler
committed compliance.
f. Children high in frustration would be differentially responsive to parenting;
they would demonstrate higher levels of committed compliance when their
parents engage in more control and lower levels of committed compliance
when their parents engage in less control, relative to children low in
frustration (Figure 3).

Figure 3. Relationship Between Control and Committed Compliance
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g. For children high in frustration, as opposed to children low in frustration,
there would be a significant, negative relationship between parental control
and toddler defiance.
h. Children high in frustration would be differentially responsive to parenting;
they would demonstrate lower levels of defiance when their parents engage in
more control and higher levels of defiance when their parents engage in less
control, relative to children low in frustration (Figure 4).

Figure 4. Relationship Between Control and Defiance

11) Frustration would moderate the association between parental negative control and
child behavior, such that:
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i. For children high in frustration, as opposed to children low in frustration,
there would be a significant, negative relationship between parental negative
control and toddler committed compliance.
j. Children high in frustration would be differentially responsive to parenting;
they would demonstrate lower levels of committed compliance when their
parents engage in more negative control and higher levels of committed
compliance when their parents engage in less negative control, relative to
children low in frustration (Figure 5).

Figure 5. Relationship Between Negative Control and Committed Compliance

k. For children high in frustration, as opposed to children low in frustration,
there would be a significant, positive relationship between parental negative
control and toddler defiance.
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l. Children high in frustration would be differentially responsive to parenting;
they would demonstrate higher levels of defiance when their parents engage in
more negative control and lower levels of defiance when their parents engage
in less negative control, relative to children low in frustration (Figure 6).

Figure 6. Relationship Between Negative Control and Defiance

CHAPTER 2
METHODS

Participants

Mother-infant dyads (n = 170) living in a rural community currently participating in a
larger, longitudinal project examining infant temperament and emotion regulation participated in
the present study. In order to participate, mothers were required to be at least 17 years of age and
deny significant pregnancy and birth complications. Furthermore, mothers who reported any
concerns regarding their infant’s development at the time of recruitment were not eligible to
participate. Two infants developed rare medical conditions mid-way through their participation,
and they were subsequently dropped from analyses. In addition, one participant missed a number
of sessions, resulting in no data for the variables examined in the present study. As such, the final
sample size at the time of data analysis was 167. The sample came from a range of demographic
backgrounds (see Table 1). The mean age of mothers was 27.4 (SD = 6.21), with 8.5% of
mothers being teenage (range from 17 to 19 years of age). A range of ethnic backgrounds were
reported, with 29.3% of mothers self-reporting as an ethnic minority (14.6% African American,
9.8% Hispanic/Latino, 1.2% Native American, and 3.7% other). Additionally, 25.3% of families
reported a total annual income that fell below the poverty line (the income to needs ratio was
determined by dividing the total annual income reported by mothers by the minimum annual
income required for the household size according to the 2009 poverty guideline statistics
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reported by the U.S. Department of Health and Human Services). Furthermore, 9.8% of mothers
reported having less than 12 years of education. Eighty-six infants were female, and 81 infants
were male. Finally, in terms of maternal relationship status, 11.6% of mothers reported being
single, 12.2% reported being in a relationship, 15.2% reported living with a significant other,
58.5% reported being married, .6% reported they were divorced, .6% reported they were
separated, and 1.2% reported they were remarried.

Table 1
Descriptive Statistics of Sample Demographics
Variable
Maternal Age

Mean
27.4

Standard Deviation
6.210

Variable

N
(Total N=167)
14
16

% of sample

116
24
16
2
6

70.7%
14.6%
9.8%
1.2%
3.7%

81
86
40

48.5%
51.5%
25.3%

19
20
25
96
1
1
2

11.6%
12.2
15.2%
58.5%
.6%
.6%
1.2%

Teenage Mothers
Education Below High School Graduation
Race
White
African American
Hispanic/Latino
Native American
Other
Infant Gender
Male
Female
Below Poverty Line
Relationship Status
Single
In a Relationship
Living Together
Married
Divorced
Separated
Remarried

8.5%
9.8%
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Power Analysis

In order to determine the sample size needed to detect medium effects, a power analysis
using G*Power (Erdfelder, Faul, & Buchner, 1996) was run. A medium effect was chosen as the
anticipated effect size based on similar effect sizes identified in studies examining temperament
by parenting interactions in relation to child compliance (Kim & Kochanska, 2012; Kochanska &
Kim, 2013). The statistical test specified within the G*Power program was linear multiple
regression. Type-I error probability was set at .05, a power of .95 was specified, and five
predictors were indicated, as each regression analysis had five total predictors in each regression
(see data analytic plan for more information). Results indicated that a sample size of 129 was
needed for detecting the anticipated effect while running regression analyses. Thus, the final
sample size of 167 participants is more than the minimum needed to detect the anticipated effects
based on the power analysis.

Procedure

Mothers were recruited through flyers posted throughout the community and through a
local obstetrics and gynecology (OB/GYN) office. The OB/GYN provided new mothers with
information about the study with instructions to contact the laboratory for more information.
Although participation in the larger project comprised a total of 10 time points, each consisting
of mailed questionnaires and a visit to the laboratory, only four time points are pertinent to the
present study. At 4 months (+/- 2 weeks) postpartum, mothers completed a demographic
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questionnaire (Appendix A) and were administered the affective module of the Structured
Clinical Interview for DSM-IV Disorders (SCID; First, Gibbon, Spitzer, & Williams, 1996) so
that depression history could be statistically controlled for via inclusion in the cumulative risk
index described below during analyses. At 10 and 12 months (+/- 2 weeks) postpartum, infants
participated in a laboratory task aimed at eliciting frustration: toy retraction (Laboratory
Temperament Assessment Battery; Goldsmith & Rothbart, 1999). Finally, during the 18-month
(+/- 2 weeks) visit to the laboratory, mothers and children participated in a cleanup task. More
description of these tasks is provided in the methods section below.

Covariate Measures

Child Sex

Infant sex was controlled for in all analyses. This was done due to evidence that males
and females may differ in their compliance and related outcomes. For example, some studies
have noted that female children demonstrate higher levels of committed compliance than male
children (Kochanska, Aksan, & Carlson, 2005; Kochanska et al., 2001). Research also supports
higher levels of effortful control and lower levels of externalizing problems in female children
relative to male children (Crick & Zahn–Waxler, 2003; Kochanska et al., 1997).
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Family Cumulative Risk

In order to control for the presence of multiple risk factors, a procedure utilized in other
studies (e.g., Cadima, McWilliam, & Leal, 2010) was implemented wherein a cumulative risk
index (ranging from 0 to 5) was developed. Based on information gathered on the demographics
questionnaire (Appendix A), families were given one point for each of the following risk factors:
maternal education less than high school, being a teenage mother, having an income to needs
ratio below the poverty line, being a single mother, and having a history of depression according
to a diagnostic interview (Structured Clinical Interview for DSM-IV Disorders [SCID]; First et
al., 1997).
Good reliability and validity of the SCID has been established. When utilized to diagnose
Major Depressive Disorder, test-retest coefficients fall in the adequate to good range (.61
[Zanarini et al., 2000] and .73 [Zanarini & Frankenberg, 2001]). Furthermore, inter-rater
agreement ranges from .66 (Lobbestael, Leurgans, & Arntz, 2011) to .93 (Skre, Onstad,
Torgersen, & Kringlen, 1991), demonstrating good reliability. Regarding validity, studies have
noted that the SCID, when used in conjunction with medical history examinations, provides the
most accurate diagnosis (Basco et al., 2000).
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Primary Measures

Infant Frustration

In order to assess infant frustration, infants participated in toy retraction, a laboratorybased task described in Goldsmith and Rothbart’s (1999) Laboratory Temperament Assessment
Battery (Lab-TAB) aimed at eliciting infant frustration at 10 and 12 months postpartum. During
this task, infants are given a small toy to play with and placed in a high chair at the table. Their
mothers sit near them at the same table. The task is explained to the mother using the following
script: “For the next task, I’ll need you to put (infant’s name) in the high chair and we will pull it
up to the table; you should sit here. What I will have you do is let (infant’s name) play with this
toy for about 15-30 seconds, and then from behind the partition I’ll ask you to take it away from
him/her and set it down on the table just out of his/her reach for about 15 seconds (demonstrate
appropriate location). We will do this twice with this toy and then we will pick a new toy and
repeat the task. The entire task should take about 3 minutes to complete. Do you have any
questions?”
After explaining the task to the mother, the experimenter stands out of sight behind a
partition and allows the child to play with the toy for approximately 15 to 20 seconds. Then the
experimenter instructs the mother to take the toy and place it just outside of the infant’s reach, in
the infant’s line of sight, on the table. The toy is left there for 15 seconds. Mothers are then
instructed to give the toy back to their infant. After 30 seconds, they are then asked to remove the
toy again, also for 15 seconds, before giving it back. This entire procedure is repeated with a
second toy. It typically takes mothers approximately 5 seconds to remove the toy from their
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infant. Thus, in total, the toy is removed from the infant for a total of four 20-second trials. If
mothers engage in excessive interactions with their infants during this task, the first experimenter
intervenes by saying “For this task, we ask that you try to interact with your infant as little as
possible.” This task was video and audio recorded to allow for behavior coding at a later time.
Frustration during the toy retraction task is behaviorally coded based on a coding
procedure described in the Lab-TAB manual (Goldsmith & Rothbart, 1999). Within this code,
three indicators of infant frustration are rated, including (1) infant intensity of physical struggle
to hold on to/reach for the toy, (2) infant intensity of facial anger, and (3) infant intensity of
distress vocalizations. Each 20-second trial during which the toy is removed is divided into four
5-second epochs. Each indicator of infant frustration (physical struggle, facial anger, and distress
vocalizations) is coded based on its intensity during each epoch. Thus, each indicator of
frustration is coded four times during one trial and 16 times during the entire procedure. Intensity
of struggle is coded on a scale of 0 to 4, facial anger is coded on a scale from 0 to 3, and distress
vocalizations are coded on a scale of 0 to 5. For this project, all behavioral coding was completed
utilizing a software system designed for coding and analyzing behavioral observations (The
Observer; Noldus, 1991).
Reliability and validity of the toy retraction task has been supported. One study (Bridges,
Palmer, Morales, Hurtado, & Tsai, 1993) examining convergent validity noted a significant
positive correlation of .46 between the toy retraction task and the frustration subscale of the
Infant Behavior Questionnaire (IBQ), a reliable and valid measure of infant temperament
(Rothbart, 1981). Additionally, the collective sum of Lab-TAB tasks examining frustration has
been noted to correlate with parent reports (IBQ) of infant frustration at .33 (Kochanska, Coy,
Tjebkes, & Husarek, 1998) and .26 (Forman et al., 2003). In terms of reliability, one prior study

43
noted kappas ranging from .62 to .83 for the intensity of struggle, facial anger, and distress
vocalizations (Kochanska, Coy, Tjebkes, & Husarek, 1998). A more recent study noted an
average kappa of .93 for the three frustration codes during the toy retraction task (Kochanska,
Aksan, & Carlson, 2005).
In the present study, reliability was established by implementing an intensive training and
reliability maintenance procedure. The lead investigator and lab director chose 10 training videos
and coded them collaboratively. Once “master codes” for these 10 videos were established,
several undergraduate coders were trained as a group by the primary investigator. Specifically,
four videos were coded as a group, and then each coder individually coded the remaining six
videos and recoded the initial four videos. Undergraduate coders continued to code the training
videos as needed until they reached 80% inter-rater reliability for each code (struggle, facial
anger, vocalizations) on each training tape. In addition, 20% of the videos at each time point (10
and 12 months) were recoded by the primary investigator to establish inter-rater reliability across
the sample. The primary researcher and the coding team met monthly to collaboratively code a
video to prevent coding drift. Intra-class correlations, which provide a measure of the
relationship between the codes of two raters while simultaneously accounting for chance
agreement, were utilized to examine the inter-rater agreement. At 10 months, intra-class
correlation values of .77, .82, and .88 were obtained for struggle, facial anger, and vocalizations,
respectively. At 12 months, intra-class correlation values of .79, .90, and .87 were obtained for
struggle, facial anger, and vocalizations, respectively. These values indicate good to excellent
inter-rater agreement across both time points.
Data from the toy retraction coding was aggregated based on recommendations provided
in the Lab-TAB manual (Goldsmith & Rothbart, 1999). Prior to analysis, a global frustration
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composite was created. First, an average trial score was calculated for each indicator of
frustration by averaging each epoch score (four in total) within each trial, resulting in four trial
scores for each indicator of frustration per infant. Then an average task score was calculated for
each indicator of frustration by averaging each trial score within the entire task, resulting in one
task score for each indicator of frustration (struggle, vocal, and facial) per infant. Zero-order
correlations among each indicator of frustration were run to examine the relationships between
the three frustration codes. As anticipated based on prior research (e.g., Chronbach’s alpha of
.74; Kochanska, Friesenborg, Langem & Martel, 2004), all frustration indicators were
significantly positively correlated at 10 (r = .34, p < .001, for struggle and facial; r = .36, p <
.001, for struggle and vocal; and r = .86, p < .001, for facial and vocal) and 12 (r = .50, p < .001,
for struggle and facial; r = .42, p < .001, for struggle and vocal; and r = .85, p < .001, for facial
and vocal) months and were subsequently standardized and averaged to create a global
frustration composite at each time point. The global frustration scores at 10 and 12 months
postpartum, which were also positively correlated (r = .33, p < .001), were then averaged to
create a final frustration composite. This approach is consistent with that of other studies
examining early temperament (e.g., Bradley & Corwyn, 2008, averaged temperament scores
measured at 1 and 6 months of age; Lawson & Ruff, 2004, combined maternal ratings of
children’s negative emotionality and attentiveness at 1 and 2 years of age).
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Maternal Behavior

Maternal behavior was examined during a cleanup task that took place during the 18month visit. During this task, which follows a 10-minute free play with toys task, mothers were
asked to have their children clean up the toys and place them back in the toy chest. Specifically,
main experimenters told the mother “While I’m getting ready for the next task, I’d like you to
have (child’s name) put all of the toys back into the toy chest. You can help him/her if you feel
that it is necessary, but we’d like (child’s name) to put the toys away himself/herself as much as
possible.” The experimenter ended the task when either 1) all the toys were placed back in the
toy bin or 2) six minutes passed since giving the task instructions. This task was also video and
audio recorded to allow for behavioral coding to occur at a later time.
A team of undergraduate coders led by the graduate student who is the primary
investigator of the current project observed and coded maternal behaviors during the cleanup
task; they did so based on the behavioral code developed by Kochanska and colleagues that has
been described in a number of studies (e.g., Kochanska, & Aksan, 1995; Kochanska et al., 1995;
Kochanska, Aksan, & Nichols, 2003; Kochanska et al., 2001;). Coders rated the predominant
existence of maternal behavior within each 30-second interval that occurs during the clean-up
task (0 = no interaction; 1 = social exchange, but no cleanup-related control; 2 = gentle guidance;
3 = control; 4 = forceful, negative, high power control). Although gentle guidance, control, and
negative control were specifically examined within the context of the present study, all codes are
described in detail below.
No interaction (code of 0) is coded when it is determined that mothers are not interacting
with their child. This may include instances wherein mothers are completing questionnaires or
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reading paperwork. There is no verbal or physical interaction; mother is uninvolved with the
child. Social exchange (code of 1) includes instances wherein mothers are interacting with their
children, but there is no attempt to control their child’s behavior related to the cleanup task.
Rather, mothers may be discussing unrelated topics or playing with their child, or they may be
controlling their child’s behavior but regarding an issue other than the cleanup task (e.g., making
the child sit down). Gentle guidance (code of 2) includes instances wherein parents encourage
their children to clean up via gentle, playful, and/or subtle means, without the use of physical or
verbal control. Examples include turning clean up into a game or a cooperative task or giving
instructions in a very soft, calm manner. Control (code of 3), on the other hand, includes
instances wherein parents attempt to control child behavior in a non-forceful but matter-of-fact
way. For example, they may deliver clear directives in a neutral or slightly negative (but not
angry) tone. Finally, negative control (code of 4) consists of behaviors wherein mothers attempt
to control child behavior in a forceful, negative manner. It may be accompanied by anger,
threats, or negatives and includes any instances of combative interactions with the child that may
or may not include physical interventions to control the child. While other maternal behaviors
are coded based on behavior during a majority of the 30-second interval, this rating should be
given if there is any clear instance of negative control within the 30-second segment. Reliability
of the code has been established, with studies noting kappas ranging from .57 to .87 (Kochanska
& Aksan, 1995; Kochanska et al., 2001; Kochanska & Knaack, 2003).
In order to establish reliability in the present study, several procedures were
implemented. Prior to training undergraduate coders, 10 videos wherein the child participants
vary in behavioral presentation were chosen and coded with the primary and supervising
investigator of the project. After “master codes” were developed, the primary investigator trained
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a team of undergraduate coders while coding five videos as a team. Then coders were required to
code eight videos (five of which were coded during group training) independently until 80%
inter-rater reliability was reached between the coder and the master code. Two master code
videos remained as extra to be used should any individual coders have needed to re-establish
their reliability. In order to prevent coding drift, biweekly meetings wherein the primary
investigator and all undergraduate coders met and coded a video together took place.
Furthermore, the primary investigator recoded 20% of the videos coded by the team in order to
establish inter-rater agreement utilizing kappa, which accounts for chance agreement between
raters (Cohen, 1960; Wood, 2007). In the present study, the kappa for maternal control was .63,
indicating acceptable reliability (Cohen, 1960; Wood, 2007). Once coding was complete, the
data was aggregated by determining the percentage of time each mother participated in each task
by dividing the number of 30-second intervals for which each behavior (gentle guidance, control,
and negative control) was assigned by the total number of 30-second intervals in the cleanup
task. Thus, a percentage of time that each maternal behavior is assigned was calculated.

Toddler Compliance

Toddler committed compliance and defiance during the cleanup task, which was
measured at the same time point as parenting (18 months) was also coded by a team of observers
based on the behavioral code developed by Kochanska and colleagues (e.g., Kochanska, &
Aksan, 1995; Kochanska et al., 1995; Kochanska, Aksan, & Nichols, 2003; Kochanska et al.,
2001). For the duration of the cleanup task, a global code based on the child’s predominant
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behavior (1 = time out; 2 = committed compliance; 3 = situational compliance; 4 = passive
noncompliance; 5 = overt resistance; 6 = defiance) was given for each 30-second interval.
Importantly, research examining maternal and child behavior during cleanup tasks
utilizing this code has found stronger relations between parent behavior and child committed
compliance and defiance than between parent behavior and other child behaviors (e.g., passive
noncompliance, overt resistance). For example, Kochanska and Aksan (1995) examined parent
behavior and child behavior during a cleanup task utilizing the coding scheme described here.
Correlation analyses revealed that maternal gentle guidance and negative control were more
strongly associated with committed compliance and defiance than other child behaviors. For
example, the association between maternal gentle guidance and committed compliance and
between maternal gentle guidance and defiance was r = .26 (p < .01) and r = -.36 (p < .001),
respectively. In contrast, however, maternal gentle guidance was correlated with situational
compliance, passive noncompliance, and overt resistance at r = .12 (p > .05), r = -.22 (p < .05),
and r = -.24 (p < .01). Similar trends were noted between maternal negative control and child
behaviors (for committed compliance, r = -.42, p < .001; for situational compliance, r = .13, p >
.05; for passive noncompliance, r = .25, p < .01; for overt resistance, r = .30, p < .001; and for
defiance, r = .52, p < .001). In addition to strength of relationships, behaviors characterized as
defiant (e.g., aggression, anger, tantrums) appear to be primary symptoms of behavioral concerns
in childhood (Abikoff et al., 2002; APA, 2013; Harvey et al., 2009). Given this line of work,
committed compliance and defiance were the sole child behaviors examined within the present
task.
Although only two codes were considered for the present study, all child behavior codes
are nonetheless operationally defined here. Time out (code of 1) is assigned when the child is not
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engaged in the cleanup task and his or her mother is not attempting to orient the child to the
cleanup task. Thus, this code is assigned when mother and child are not engaging in the cleanup
task (they might be playing or interacting about unrelated topics, or the mother may have ceased
giving instructions and is cleaning up for the child) for the entire 30-second interval. Committed
compliance (code of 2) includes instances wherein the child wholeheartedly engages in the
cleanup task by taking on the parent’s agenda (cleaning up) as his or her own. This can include
instances of eagerly putting toys in the bin, expressions of positive emotionality while cleaning
up, and overall orientation to, with minimal disengagement from, the task. Within each 30second segment, children who engage in predominant (i.e., for a majority of the time interval)
committed compliance receive a code of 2 (committed compliance). Situational compliance
(code of 3) includes instances wherein the child is receptive to the mother’s instructions but
required regular prompting to continue cleaning up. They may become easily distracted and/or
begin playing; however, they resume cleaning up with further prompting from the parent. This
code also includes instances wherein the child is attempting to follow instructions but would
rather be doing something else. Passive noncompliance (code of 4) is given when the child
typically ignores instructions and is generally reluctant to clean up. They may continue to play or
get toys out of the toy bin, ignoring parent instructions. Some reluctant following of instructions
may be observed with significant prompting from parents (e.g., physically directing child to pick
up toy and put in bin). Overt resistance (code of 5), on the other hand, includes instances wherein
the child demonstrates deliberate, overt refusal to parent instructions. For example, they may say
“no,” shake their head, or negotiate (e.g., “Can we play first?”). No instances of anger are
observed within overt refusal. Because overt resistance rarely lasts a majority of the 30-second
interval, this code is given if any instance of clear overt resistance is observed during each 30-
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second interval. Finally, defiance (code of 6) includes instances of rejecting the parent’s agenda
via protesting that is accompanied by anger. Examples include any kind of physical or verbal
resistance that is accompanied by anger, such as crying, whining, throwing toys, aggression or
tantrums. Defiance is coded if there is any instance of clear oppositional behavior accompanied
by anger or if there is a substantial amount of resistance present with no compliance.
Regarding reliability, previous studies have reported kappas of child behavior ranging
from .63 to .88 (Kim & Kochanska, 2012; Kochanska & Aksan, 1995; Kochanska et al., 1995;
Kochanska et al., 2001; Kochanska et al., 1998; Kochanska, Forman, Aksan, & Dunbar, 2005).
The process of developing the code and training undergraduate coders, including reliability
requirements, was identical to that described in the section above related to coding maternal
behavior and is subsequently not repeated here. In the present study, the kappa for child behavior
was a .68, suggesting acceptable reliability (Cohen, 1960; Wood, 2007). In order to aggregate the
data and calculate committed compliance and defiance scores, the number of times each
code/behavior (committed compliance or defiance) was assigned was divided by the total
number of 30-second intervals that occurred during the cleanup task. Thus, a percentage of time
that each child engaged in compliance and defiance was calculated.

CHAPTER 3
DATA ANALYTIC PLAN

Missing Data

Given the longitudinal nature of the project, some attrition occurred. Specifically,
attrition was 17.9% at the 10-month visit, 20.2% at the 12-month visit, and 29.9% at the 18month visit. When determining if the presence of missing data has a significant impact on the
interpretation of the results, a number of considerations need to be made regarding the
mechanism of the missing data. First, if there is no systematic relationship between the
probability of a variable being missing and the value of said variable, or any other variables,
missing or not, then data is missing completely at random (MCAR; Little, 1988; Widaman,
2006). Second, if data is missing at random (MAR), it means that the propensity for a variable to
be missing is related to some of the observed data, but not values of the missing data itself
(Widaman, 2006).
Generally, for data that is missing completely at random (MCAR) or missing at random
(MAR), it is considered appropriate to utilize missing data estimation techniques and interpret
analysis findings. However, data that is found to be missing not at random (MNAR) renders
what is considered a biased sample, and interpretations of data analysis results and use of
missing data estimation techniques should be done with caution, if at all (Widaman, 2006).
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In order to assess whether the data are MCAR, Little’s MCAR test (Little, 1988) was run
to analyze the data for trends between missing and non-missing data. Results suggested that data
was not missing completely at random (χ2 (9) = 27.83, p < .05). This result required further
investigation as to the mechanisms of missing data (e.g., is the data MAR or NMAR?). In order
to examine if the data is MAR, several steps consistent with current recommendations were
completed (Widaman, 2006). First, overall patterns and trends of missing data were examined;
these results suggested that the most common pattern of missing data was for all data gathered at
the 18-month visit (maternal and child behavior during the cleanup task) to be missing; the
second most common trend was for data gathered at the infant (10 and/or 12; frustration) and 18month visits to be missing. These trends are consistent with attrition; as more time passed
throughout the study, the risk for missing visits and subsequent missing data increased.
Finally, t tests were conducted to test the possibility that scores on existing variables were
depending upon the missingness of some other variable. Results suggested that a higher
cumulative risk score was associated with a greater likelihood that participants had missing
frustration (t [96.2]= -3.2; p = .002) or cleanup variable scores (t [110.2]= -4.6; p < .001), with
negative t values representing a higher cumulative risk score for those who had missing data.
Because measurement of frustration occurs at 10 and 12 months and the cleanup task occurs at
18 months, it is likely that cumulative risk scores (measured at 4 months) actually predict the
likelihood of participant dropout (e.g., higher cumulative risk is associated with higher dropout
rates). This possibility is conceptually sound; it is not unreasonable to think that mothers and
families with higher stress (e.g., variables included within the cumulative risk index, such as
single parenthood, being a teenage mother, not having completed high school) would have a
more difficult time returning for future study visits.
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T tests also suggested that the propensity for frustration to be missing was associated with
child committed compliance (t [14.8]= 2.3; p = .039); that is, individuals who were missing
frustration data were more likely to score lower on committed compliance. This may represent
the possibility that children who are less compliant and adaptable in general to the tasks within
the laboratory session are more likely to miss sessions sporadically throughout their
participation, rendering them absent for one of the visits (10 or 12 months or both) wherein
frustration is measured.
Unfortunately, there are no statistical means of testing these conceptual hypotheses.
Nonetheless, for reasons listed above, it is reasonable to conclude that the data in the present
study are missing at random, not missing completely at random. That is, it is reasonable to
suspect that higher cumulative risk does not directly predict the value of the missing scores on
the cleanup task, only the propensity for them to be missing, and lower committed compliance
does not directly predict the value of missing scores on the frustration measure, only the
propensity for it to be missing. Further, the absence of significant relationships in correlation and
regression analyses suggests that cumulative risk and frustration are not directly related to the
other variables in the study and hence would not be directly related to the values of the missing
data. Thus, these data appear to be missing at random and do not appear to be missing not at
random. As such, it is appropriate to move forward with missing data imputation techniques,
analysis, and interpretation (Grace-Martin, 2001).
Due to current recommendations that call for the use of modern procedures to handle
missing data (Widaman, 2006), multiple imputation (Enders, 2010; Rubin, 1978; Schafer &
Graham, 2002; Sinharay, Stern, & Russell, 2001; Tabachnick & Fidell, 2007; Widaman, 2006)
was utilized to impute missing data using SPSS. Multiple imputation is a procedure wherein
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several replications of the data set are made with different estimations of missing data points
imputed into each replicated data set (Sinharay et al., 2001; Widaman, 2006). Imputed
estimations are calculated based on multivariate trends existing in the non-missing data
(Widaman, 2006). Consistent with recommendations (Tabachnick & Fidell, 2007), data analysis
was completed individually with all replications of the data set. Subsequently, average regression
coefficients were reported. Based on work noting that 20 or fewer imputations are quite efficient
with samples missing up to 70% of data (Schafer & Graham, 2002; Yuan, 2010), a total of 20
imputations were performed in the present study.

Preliminary Analyses

Before running primary analyses or employing multiple imputation, several preliminary
data cleaning and examining techniques were conducted. First, the data was observed both
visually and statistically for skewness (uneven distributions), kurtosis (height of the distribution),
and for outliers. Several variables, including cumulative risk (pre-transformation skew = .798;
post-transformation skew = .212), maternal negative control (pre-transformation skew = 2.49;
post-transformation skew = 1.77), child committed compliance (pre-transformation skew = 2.61;
post-transformation skew = 1.29), and child defiance (pre-transformation skew = 1.84; posttransformation skew = .49), were found to be substantially skewed and were subsequently
transformed (Tabachnick & Fidell, 2007). All variables were then standardized, and zero-order
correlations were run to examine the relationships between cumulative risk, infant sex, infant
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frustration, maternal gentle guidance, maternal control, maternal negative control, toddler
committed compliance, and toddler defiance.

Primary Analyses

All analyses were conducted using multiple regression in SPSS. Infant sex and family
cumulative risk were controlled for in all analyses. A total of six multiple regressions were run to
test the study’s hypotheses. Each regression examined the effects of infant frustration, one aspect
of maternal behavior (gentle guidance, control, or negative control), and the interaction of infant
frustration and one aspect of maternal behavior on one child behavior (committed compliance or
defiance, as the dependent variable). More specifically, the following regression analyses were
run:
1) Regression #1 (Dependent variable – toddler committed compliance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal gentle guidance
d. Step 4: The interaction term (frustration x maternal gentle guidance)
2) Regression #2 (Dependent variable – toddler defiance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal gentle guidance
d. Step 4: The interaction term (frustration x maternal gentle guidance)
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3) Regression #3 (Dependent variable – toddler committed compliance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal control
d. Step 4: The interaction term (frustration x maternal control)
4) Regression #4 (Dependent variable – toddler defiance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal control
d. Step 4: The interaction term (frustration x maternal control)
5) Regression #5 (Dependent variable – toddler committed compliance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal negative control
d. Step 4: The interaction term (frustration x maternal negative control)
6) Regression #6 (Dependent variable – toddler defiance):
a. Step 1: Infant sex and family cumulative risk
b. Step 2: Infant frustration
c. Step 3: Maternal negative control
d. Step 4: The interaction term (frustration x maternal negative control)
If significant interactions were identified, several additional steps would be taken to
further examine such effects. First, the significance of the simple slopes would be tested for the
interaction terms that were found to be significant in the multiple regression analyses (Aiken &
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West, 1991; Preacher, Curran, & Bauer, 2006). Testing the simple slopes allows one to examine
the relationship between an independent variable (each parenting behavior) and a dependent
variable (child behavior) at +1 and -1 standard deviation from the mean of the moderator (infant
frustration). Next, a regions of significance on Z (RoS on Z) test (Aiken & West, 1991; Preacher
et al., 2006; Roisman et al., 2012) would be run for the interaction terms that were found to be
significant in the multiple regression tests using online tools recommended by Preacher and
colleagues (2006). The RoS on Z test expands on simple slope analyses by computing the value
regions (i.e., all possible values, as opposed to just at +/- 1 standard deviation) of the moderator
(in this case, infant frustration) wherein the relationship between the independent variable
(maternal behavior) and the dependent variable (toddler behavior) is statistically significant.
Next, according to the recommendations for testing for differential susceptibility (Aiken
& West, 1991; Roisman et al., 2012), several steps would be taken in order to specifically test for
differential susceptibility for any interactions found to be significant. First, the data would be
examined visually for “cross over” that resembles differential susceptibility patterns. Of note,
when graphed, all interactions will eventually “crossover” if you extend values of the
independent variable far enough. Thus, consistent with recommendations (Roisman et all., 2012),
the regions of interest (i.e., range) of the independent variable would be bounded at +/- 2
standard deviations from the mean. Bounding at +/- 2 standard deviations of the mean allows for
95% of the sample variability in the independent variable (parenting) to be captured (Roisman et
al., 2012). Next, a regions of significance on X (RoS on X) test would be run (Roisman et al.,
2012). This test “inverts” the RoS on Z test by examining the values of the independent variable
(maternal behavior) for which the moderator (child frustration) and the dependent variable (child
behavior) are significantly related. If the association between the child frustration and the child
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behavior was significant at both low and high ends of maternal behavior, differential
susceptibility would be supported (Roisman et al., 2012). Following the RoS on X test, a
proportion of interaction (PoI) index, which does not depend on sample size, would also be
examined in order to dampen the effects of sample size and subsequent power. The PoI index
assesses the extent to which the “crossover” of the interaction resembles a differential
susceptibility model as opposed to a diathesis stress model (Roisman et al., 2012). This is done
by examining how much of the population does “worse” under certain conditions and does
“better” under certain conditions (with significant amounts of the population doing “better”
under certain conditions being more indicative of differential susceptibility). PoI indices closer to
.5 represent models more consistent with differential susceptibility, whereas PoI indices closer to
1.0 represent models more consistent with diathesis stress (Roisman et al., 2012). Finally,
because nonlinear relationships can present themselves as differential susceptibility when
running differential susceptibility tests, nonlinear relationships would be tested to rule out this
possibility (Roisman et al., 2012).

CHAPTER 4
RESULTS

Preliminary Results

Means and standard deviations for all study variables are presented in Table 2. Worth
noting here are the rates of maternal and child engagement in behaviors during the cleanup task.
During the cleanup task in the present study, children engaged in committed compliance 10.5%
(SD = 23.7%) of the time and in defiance 14.4% (SD = 23.1%) of the time. Mothers, on the other
hand, engaged in gentle guidance 39.9% (SD = 33.4%) of the time, control 52.9% (SD = 31.1%)
of the time, and negative control 3.4% (SD = 8.1%) of the time. In other instances, children and
parents were engaged in behaviors that were coded but not directly examined within the current
study (e.g., passive noncompliance, not interacting).
Several significant correlations emerged (see Table 3; values computed on data set
including missing data imputations). Family cumulative risk was significantly, positively
correlated with infant frustration (r = .22, p = .02). Regarding maternal behaviors, gentle
guidance was negatively correlated with both maternal control (r = -.93, p < .001) and maternal
negative control (r = -.33, p < .001); there was no relationship between maternal control and
negative control. In addition, gentle guidance was positively associated with child committed
compliance (r = .38, p < .001) and negatively associated with child defiance (r = -.33, p < .001).
Maternal control was negatively associated with child committed compliance (r =-.33, p = .001)
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and positively associated with child defiance (r = .30, p = .002). The negative association
between maternal negative control and child committed compliance (r = -.22, p = .053) was
approaching statistical significance, and material negative control was positively associated with
child defiance (r = .32, p = .001). Child compliance and defiance were negatively correlated (r =
-.31, p = .005), and frustration at 10 and 12 months was positively correlated (r = .33, p < .05).

Table 2
Descriptive Statistics for Primary Study Variables
Variable
Cumulative Risk
Frustration
10 Month Frustration (Struggle)
10 Month Frustration (Facial)
10 Month Frustration (Vocal)
12 Month Frustration (Struggle)
12 Month Frustration (Facial)
12 Month Frustration (Vocal)
Total Frustration
Maternal Behavior During Cleanup Task
Gentle Guidance
Control
Negative Control
Child Behavior During Cleanup Task
Committed Compliance
Defiance

Mean
<.0001

Standard Deviation
1.0

1.68
1.78
1.70
1.72
1.90
1.82
0

.53
.79
.91
.57
.85
.95
1

39.9%
52.9%
3.1%

33.4%
31.1%
8.1%

10.5%
14.5%

23.7%
23.1%

Values are based on original, pre-transformed data.
Maternal behavior and child behavior means and standard deviations are reported in percentiles; percentiles
represent the percent of time during the task that the parent or child engaged in the behavior
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Table 3
Correlations Among Study Variables
1

2

3

4

5

6

7

1

--

2

.02

--

3

.07

.24**

--

4

.11

.09

.33**

--

5

.11

.19*

.81**

.83**

--

6

-.03

-.15

.10

.01

.10

7

.01

.16+

-.07

-.01

-.08 -.94**

--

8

.01

-.04

.01

.09

.05 -.35**

.13

9

-.01

-.05

-.03

.002

-.03

10

-.08

.14

-.08

.007

-.04 -.34**

8

9

10

--

.40**

--

-.35**

-.22+

--

.33**

.35**

-.32*

--

1=Infant Sex; 2=Cumulative Risk; 3=Infant Frustration (10 months); 4=Infant Frustration (12 months) 5= Total
Infant Frustration 6=Maternal Gentle Guidance (18 months); 7=Maternal Control (18 months); 8=Maternal Negative
Control (18 months); 9=Toddler Committed Compliance (18 months); 10=Toddler Defiance (18 months)
Correlations based on data set including missing data imputations.
+ p < .10
* p < .05
** p < .01

Finally, an independent samples t test was run to examine whether there were any
significant differences in committed compliance and defiance between males and females. The
results suggested that males and females did not demonstrate a significant difference in the levels
of committed compliance (t [108]= .09; p > .05) and defiance (t [108]= .79; p > .05) they
engaged in during the cleanup task.
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Primary Results

Regression coefficients for each of the six multiple regressions run are presented in
Tables 4-9. In the first regression (see Table 4), only maternal gentle guidance was found to be a
significant predictor of child committed compliance (β = .40, p < .001). Infant sex, cumulative
risk, infant frustration, and the interaction term (maternal gentle guidance*infant frustration)
were not found to be significant predictors of child committed compliance. In the second
regression (see Table 5), maternal gentle guidance was identified as a significant predictor of
child defiance (β = -.364, p < .001); no other predictors were significant. In the third regression
(see Table 6), maternal control was a significant predictor of child committed compliance (β =
-.339, p < .001); no other predictors were found to be significant. In the fourth regression (see
Table 7), maternal control was found to be a significant predictor of child defiance (β = .319, p =
.001); no other predictors were found to be significant. Next, in the fifth regression (see Table 8),
maternal negative control was found to be a significant predictor of child committed compliance
(β = -.223, p = .023); no other predictors were found to be significant. Finally, in the sixth
regression (see Table 9), maternal negative control was found to be a significant predictor of
child defiance (β = .356, p < .001); no other predictors were found to be significant. Thus, in
sum, the only significant findings revealed in the present analyses were the relationships between
maternal control strategies and child compliance and defiance during the cleanup task. Because
no significant interaction effects were found during analyses, the analyses initially proposed
regarding simple slopes and differential susceptibility testing were not completed.
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Table 4
Primary Regression Analyses Between Infant Frustration, Maternal Gentle Guidance, and
Child Committed Compliance
Dependent
Variable
Committed
Compliance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Gentle Guidance (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Gentle Guidance (18 months)
Frustration*Gentle Guidance

β
(p-value)

-.060
-.038
-.051
-.031
-.053
-.023
.019
-.107
.404**
.008
.020
-.094
.404**
.208 (.20)

R-squared

.01
.015

.166

.189
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Table 5
Primary Regression Analyses Between Infant Frustration, Maternal Gentle Guidance, and
Child Defiance
Dependent
Variable
Defiance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Gentle Guidance (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Gentle Guidance (18 months)
Frustration*Gentle Guidance

β
(p-value)

-.150
.113
-.141
.117
-.035
-.166
.047
.017
-.366**
-.186
-.047
.011
-.364**
-.107 (.49)

R-squared

.023
.028

.152

.161
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Table 6
Primary Regression Analyses Between Infant Frustration, Maternal Control, and Child
Committed Compliance
Dependent
Variable
Committed
Compliance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Control (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Control (18 months)
Frustration*Control

β
(p-value)

-.060
-.038
-.051
-.031
-.053
-.047
.016
-.088-.347**
-.029
.014
-.081
-.339**
-.220 (.20)

R-squared

.01
.015

.128

.152
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Table 7
Primary Regression Analyses Between Infant Frustration, Maternal Control, and Child
Defiance
Dependent
Variable
Defiance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Control (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Control (18 months)
Frustration*Control

β
(p-value)
-.150
.113
-.141
.117
-.035
-.145
.076
.001
.323**
-.155
.077
.001
.319**
.064 (.69)

R-squared

.023
.028

.128

.133
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Table 8
Primary Regression Analyses Between Infant Frustration, Maternal Negative Control, and
Child Committed Compliance
Dependent
Variable
Committed
Compliance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

β
(p-value)

R-squared

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Negative Control (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Negative Control (18 months)
Frustration*Negative Control

-.060
-.038
-.051
-.031
-.053
-.040
-.046
-.043
-.222*
-.050
-.049
-.048
-.223*
.049 (.75)

.01
.015

.065

.071

68
Table 9
Primary Regression Analyses Between Infant Frustration, Maternal Negative Control, and
Child Defiance
Dependent
Variable
Defiance
(18 months)

Step

1
2

3

4

*p < .05, **p < .01

Predictor

β
(p-value)

R-squared

Infant Sex
Cumulative Risk
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Negative Control (18 months)
Infant Sex
Cumulative Risk
Frustration (10 & 12 months)
Negative Control (18 months)
Frustration*Negative Control

-.150
.113
-.141
.117
-.035
-.160
.143
-.049
.358**
-.163
.141
-.053
.356**
.026 (.84)

.023
.028

.155

.157

CHAPTER 5
DISCUSSION

The present study had several goals that were motivated by the existing literature. Given
previously noted links between frustration and related constructs, and child committed
compliance and defiance (Kochanska, Aksan, & Carlson, 2005; Kochanska & Kim, 2013;
Lehman et al., 2002; Lickenbrock et al., 2013; Wachs et al., 2004), the first goal of the present
study was to examine the direct effects of infant frustration on toddler compliance and defiance
levels. Specifically, committed compliance, which includes instances wherein children
internalize the parental agenda and wholeheartedly comply with and embrace the instruction
(Kochanska et al., 1995), and defiance, which entails instances wherein children overtly resist
and/or defy the instruction in anger (Kochanska et al., 1995), were examined during the context
of a cleanup task.
In addition to individual characteristics such as temperament, contextual variables (e.g.,
parenting; Braungart-Rieker et al., 1997; Kuczynski & Kochanska 1990; Kuczynski et al., 1987)
have been examined in relation to child outcomes. Expanding on the previous research, the
second goal of this study was to examine the direct effect of three types of maternal control
tactics engaged in during a cleanup task, specifically, gentle guidance (encouraging children to
clean up via gentle, playful, and/or subtle means without the use of physical or verbal control),
control (attempts to control child behavior in a non-forceful but matter-of-fact way; such as clear
directives given in a clear or slightly negative, non-angry manner; some assertive physical
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control tactics may be used), and negative control (attempts to control child behavior in a
forceful, negative manner; may include anger, threats, or combative interactions) on child
compliance and defiance levels.
Finally, although there remains a need for investigation of direct predictors of child
compliance and defiance, there is also a need for investigation of interactive effects. In
particular, some evidence has begun pointing to differential susceptibility (e.g., children with
certain characteristics [e.g., high negative emotionality] might be more susceptible, for better or
for worse, to their environmental context than their less susceptible counterparts; Belsky et al.,
2007) as one possible explanation for the nature of complex interactive effects identified in some
studies (Kim and Kochanska, 2012; Kochanska, Aksan, & Carlson, 2005; Kochanska & Kim,
2013; Lehman et al., 2002; Lickenbrock et al., 2013). As such, the final goal of this study was to
examine possible interactive effects between infant temperament and maternal control strategies
in relation to toddler compliance and defiance.
There are some significant limitations with the existing literature, including infrequent
examination of “pure” frustration, infrequent examination of temperament during infancy as
opposed to during toddlerhood, and inconsistent use of the steps recommended for adequate
testing of differential susceptibility (Roisman et al., 2012). Further, no studies have considered
parenting control strategies and child responding (both committed compliance and defiance)
within the same task. Thus, the present study attempts to expand the literature while addressing
these concerns by examining “pure” frustration during infancy and examining maternal use of
control strategies during a cleanup task during toddlerhood.

71
Preliminary Analyses

Zero-Order Associations Between Covariates and Predictors

As anticipated and consistent with prior research, a number of significant zero-order
correlations emerged between predictors. In particular, several significant relationships between
the various maternal control strategies emerged. First, maternal engagement in gentle guidance
was negatively correlated with maternal engagement in both positive and negative control
strategies. Of note, the rate of engagement in negative control was quite low compared to the rate
of engagement in gentle guidance and control (around 40% of the time mothers engaged in
gentle guidance, around 30% of the time mothers engaged in control, and <10% of the time
mothers engaged in negative control). Thus, mothers typically engaged in either gentle guidance
or control; when they aren’t engaged in one, they are engaged in the other, thus accounting for
the very strong correlation coefficient of -.94. Although use of gentle guidance strategies was
significantly negatively correlated with use of both control and negative control strategies, the
use of control and negative control strategies were not correlated. This suggests that while
mothers less likely to engage in gentle guidance are more likely to engage in some kind of
control strategy (either control or negative control strategies), they are not likely to engage in
both types of control strategies. These findings are notable given that no studies that
conceptualized and coded maternal control tactics in this manner were identified that examined
intercorrelations between maternal use of various control strategies.
A zero-order association between cumulative risk and infant frustration was also
identified. Specifically, the level of cumulative family risk was positively correlated with infant
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frustration. This is consistent with prior studies noting the importance of risky contextual factors
in the development of infant temperament, including frustration and negative emotionality more
broadly. For example, Lengua (2002) noted that children exposed to multiple risk factors
demonstrate higher levels of negative emotionality. Similarly, other studies have noted the
impact of risky environment characteristics not specifically examined within the study (e.g., high
home chaos, high interparental conflict, parenting) on infant negative affect and frustration more
specifically (Bridgett, Burt, Laake, & Oddi, 2013; Paulussen-Hoogeboom, Stams, Hermans, &
Peetsma, 2007). A significant negative association between child compliance and defiance also
emerged. This is consistent with prior studies that have utilized the same coding scheme to code
child compliance and defiance (e.g., Kochanska & Aksan, 1995) and is consistent with the idea
that children who engage in higher levels of defiance are not only at risk for psychopathology
(e.g., Eiden et al., 2007; Kochanska et al., 2008; Kochanska et al., 2010; Kuczynski &
Kochanska, 1990; Shaw et al., 1998) but also engage in lower levels of committed compliance,
which itself has been linked to increased externalizing problems (Kochanska & Kim, 2013).
Finally, a significant, positive association between infant frustration at 10 and 12 months of age
emerged. This supported the compilation of the two to create a global frustration composite.
Further, their significant association provides support for the stability of frustration as well as the
reliability of the measure.
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The Nature of Child Compliance and Defiance

Although low levels of compliance and elevated defiance have implications for child
development, including psychopathology, it is important to note the normative nature of these
behaviors during childhood, especially at 18 months of age. Only a few studies have examined
rates of compliance and defiance across the first years of life. These studies have generally noted
increases in compliance from 14 to 32 months of age (Kochanska et al., 2001) and decreases in
direct defiance as toddlers age (Kuczynski et al., 1987). One advantage of the current study was
the ability to assess and examine the frequency of compliance and defiance behaviors in 18month-old toddlers during a task that elicits these behaviors. Our results suggested that during a
structured cleanup task following 10 minutes of free play, children engaged in committed
compliance 10.5% (SD = 23.7%) of the time and engaged in defiance 14.4% (SD = 23.1%) of
the time; the rest of the time, toddlers were engaging in other forms of compliance and
noncompliance not directly examined in this study. Accounting for the normative spread of the
data, it appears that typically developing 18-month-old children engage in committed compliance
between 0% - 34.2% of the time and in defiance 0% - 37.5% of the time during a structured
cleanup task in the laboratory. As such, it is quite normal for most children to engage in at least
some defiance and for some children to demonstrate little (if any) committed compliance at 18
months of age.
Notably, our study did not find a significant difference in committed compliance and
defiance rates between males and females. This was surprising given prior evidence that males
demonstrate significantly lower committed compliance (Kochanska, Aksan, & Carlson, 2005;
Kochanska et al., 2001), lower levels of effortful control, and higher levels of externalizing
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problems (Crick & Zahn–Waxler, 2003; Kochanska et al., 1997) than females. However, our
findings may be due to the time point of data collection; that is, sex differences in committed
compliance and defiance may not begin to emerge until later in childhood. Indeed, some of the
previous studies noting this sex difference have been conducted with samples of older children
(e.g., Kochanska, Aksan, & Carlson, 2005), making it quite possible that these differences
become more salient as children age.

Primary Study Findings

Frustration and Child Behavior

Given evidence pointing to the role of child compliance and defiance in subsequent child
outcomes (Harvey et al., 2009; Kochanska & Kim, 2013; Kuczynski & Kochanska, 1990; Strain
et al., 1983), recent research has begun to examine individual and contextual predictors of
compliance and defiance. For example, infant temperament (particularly elevated frustration) and
related constructs (e.g., negative emotionality) have been noted by a number of studies to place
children at increased risk for low compliance and high defiance levels during toddlerhood
(Kochanska, Aksan, & Carlson, 2005; Kochanska & Kim, 2013; Lehman et al., 2002;
Lickenbrock et al., 2013; Wachs et al., 2004). Given this work, it is surprising that in the current
study frustration did not emerge as a significant predictor of child compliance or defiance as
hypothesized. There are a number of possible explanations that may account for this result. First,
previous results could be attributed to self-regulation or broad negative emotionality, but not
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frustration specially, given that many studies have focused on these aspects of temperament.
Indeed, only two studies were identified that examined the relationship between frustration
specifically and child compliance and defiance, and only one noted a significant relationship
between frustration and toddler compliance (Lehman et al., 2002). Rather, most studies noted
significant relationships between self-regulation and child compliance and defiance (Kochanska
& Knaack, 2003; Kochanska, Tjebkes et al., 1998; Kochanska et al., 1997; Spinrad et al., 2012),
between broad negative emotionality and child compliance and defiance (Lickenbrock et al.,
2013), and between a composite of frustration and another construct (e.g., self-regulation) and
child compliance and defiance (Braungart-Rieker et al., 1997; Kochanska & Kim, 2013; Wachs
et al., 2004). Further, the one other study identified that examined frustration in relation to child
compliance failed to find a direct association (Kochanska, Aksan, & Carlson, 2005). Thus, it
may be that self-regulation, or other temperament constructs, is more predictive of child
compliance and defiance than frustration. However, research noting the specific contributions of
frustration to externalizing related challenges (e.g., Crockenberg & Leerkes, 2005; Eisenberg et
al., 2001; Kim et al., 2007; Muris et al., 2007) suggests that this is not the case, and future studies
should continue to examine these relationships more closely.
Second, there may have been some methodological differences between this and previous
studies that may account for discrepancies in the results. First, this study was one of the few that
relied almost exclusively on behavioral observations. In fact, the one study that did measure
frustration via behavioral observations did not find a significant association between frustration
and compliance (Kochanska, Aksan, & Carlson, 2005), whereas the study that did find a
significant association between frustration and child behavior measured frustration via parent
report (Lehman et al., 2002). This suggests that there may be some qualities about observational
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data collection techniques that render it more challenging to identify a significant association
between frustration and compliance and defiance. For example, measuring frustration via
behavior observation relies on single observations of the infant’s responding; thus, contextual
variables such as fatigue or hunger may impact the observations and subsequent ratings. It
should be noted, however, that the method of measurement in the present study (measuring
frustration across two time points) minimized this possibility and makes this explanation less
likely. Nevertheless, it is possible that measuring infant frustration by other means, such as
parent report, would have provided a broader and perhaps more accurate representation of infant
and toddler behavior, rendering different results.
Finally, another possible explanation for the lack of a significant association between
infant frustration and defiance may be due to the normative nature of defiance in this age group.
As noted above, our results found that typically developing 18 month olds engaged in defiance
up to 37.5% of the time, making defiance a relatively common behavior in young toddlers. At
this young age, toddlers are just beginning to be socialized to the norms of expected behavior
(e.g., compliance; Kopp, 1982; Kuczynski et al., 1987). Indeed, Kuczynski and colleagues
(1987) noted that defiance levels in toddlers continue to decrease through 44 months of age,
presumably as they are taught more about behavioral norms, expand their receptive and
expressive language skills, and develop their own behavioral regulation, all which likely support
compliance. It is possible that as most children begin to show general decreases in defiance as
they age, their easily frustrated peers may not make these expected decreases. If this is the case,
differences in defiance and compliance levels would not be observable until later in toddlerhood.
Supporting this possibility, the studies that have noted significant links between frustration and
compliance and defiance have typically been conducted with older toddlers (e.g., Braungart-
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Rieker et al., 1997; Kochanska & Kin, 2013; and Lehman et al., 2002, examined 30-month-old
toddlers) and preschoolers (Wachs et al., 2004). Future studies should continue to examine the
extent to which frustration and related temperament characteristics impact growth trajectories of
compliance and defiance in toddlers and young children.

Maternal Behavior and Compliance and Defiance

Although hypotheses regarding the direct effect of infant frustration on child compliance
and defiance were not supported, several significant associations between maternal behavior and
child compliance during the cleanup task were found. First, a significant, positive association
between maternal use of gentle guidance and toddler compliance was identified, suggesting that
mothers who engaged in more subtle and/or playful guidance techniques to encourage their
children to clean up had children who engaged in more committed compliance during the
cleanup task. Second, mothers who used higher levels of control and negative control techniques
during the cleanup task had children who were less likely to engage in committed compliance
during the cleanup task. In addition to child committed compliance, maternal behavior was also a
significant predictor of child defiance. Specifically, maternal gentle guidance was negatively
associated with child defiance, while maternal control and negative control were positively
associated with child defiance.
These results confirm initial hypotheses and are generally consistent with previous work
noting positive associations between gentle guidance and committed compliance (BraungartRieker et al., 1997; Crockenberg & Litman, 1990; Blandon & Volling, 2008; Volling et al.,
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2006). In addition, results regarding maternal control are, in part, consistent with what was
hypothesized. That is, hypotheses initially proposed that higher maternal control would support
child outcomes (higher committed compliance and lower defiance) and only higher maternal
negative control would impact children negatively (lower committed compliance and higher
defiance). However, the obtained results (wherein both control and negative control were
associated with less optimal outcomes) are not entirely inconsistent with the previous research.
In fact, they provide clarification regarding the role of maternal control on child behavior during
a cleanup task. Specifically, the results are consistent with previous studies noting positive
relationship between maternal control (neutral and positive) and child defiance and the negative
relationship between maternal control and child committed compliance (Braungart-Rieker et al.,
1997; Crockenberg & Litman, 1990), an important contribution given that, as noted, the results
within this literature have been mixed. For example, one study (Crockenberg & Litman, 1990)
noted that maternal control was positively associated with defiance but also with child
committed compliance, while another (Feldman & Klein, 2003) found that “warm” control
(positive tone combined with clear instructions, encouragement, praise, and reminders) was
positively associated with child committed compliance. In particular, the current study is
consistent with results reported by Kochanska and colleagues (2001), who noted that a composite
including maternal control and maternal negative control (measured via the same behavioral
code as was used in the present study) was negatively associated with committed compliance in
children. The collective evidence including the results of the present study appear to suggest that
maternal behaviors characterized as more positive, playful, encouraging, and warm are
associated with higher levels of committed compliance and lower levels of defiance, while
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maternal behaviors characterized as more controlling, assertive, forceful and/or negative are
associated with lower levels of committed compliance and higher levels of defiance.
One possible explanation for these findings is that children of mothers who engage in
more frequent gentle guidance view the cleanup task as a cooperative activity that provides a
significant amount of positive reinforcement and shared collaborative enjoyment between mother
and child, leading children to demonstrate higher committed compliance and less defiance.
Indeed, these mothers’ behaviors were, more often than not, positive, engaging, playful, and
collaborative. These mothers turned the cleanup task into a cooperative game wherein mother
and child worked together to complete a task. Thus, it is quite possible that children have learned
that these types of tasks are enjoyable, bonding experiences and were subsequently more likely
to engage in committed compliance and less likely to be defiant in the laboratory assessment. In
contrast, mothers who engage in more controlling tactics, whether that be neutral or more
negative controlling tactics, tend to rear children who demonstrate lower levels of committed
compliance and higher levels of defiance. This may be because these children feel as if they are
being controlled, their goal-oriented behavior (e.g., play) is being blocked, and their enjoyable
play activity with their mother is coming to an end.
Some clinical studies focusing on parent training and parent-child relationships support
suggestions posed here. For example, numerous studies have noted decreases in defiance and
other oppositional behaviors and increases in compliance when they and their parents receive
parent-child interaction therapy, a parent training intervention focusing on improving the parentchild relationship via positive reinforcement, praise, and positive attending, among other skills
(Eyberg, Funderburk, Hembree-Kigin, McNeil, Querido, & Hood, 2001; Nixon, Sweeney,
Erickson, & Touyz, 2003; Schuhmann, Foote, Eyberg, Boggs, & Algina, 1998). Similarly, other
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studies have examined preschool children’s compliance and defiance following engagement in
the Parent Child Game parenting intervention (McMahon & Forehand, 2003). The Parent Child
Game is used to help teach the parent positive child-centered strategies (e.g., positive attending)
to influence child behavior, increase compliance, and decrease defiance. Studies examining this
intervention note decreases in defiance and increases in compliance in young children (e.g.,
Kotler & McMahon, 2004). Thus, the applied literature generally suggests that children of
parents who engage in more positive, playful, and child-oriented interactions tend to engage in
less defiance, more compliance, and overall decreases in oppositional behaviors; these findings
are consistent with the associations observed in the present study.
Importantly, child-driven effects, wherein the significant associations observed between
maternal control strategy and child committed compliance and defiance are driven by the child’s
behavior, need to be considered. That is, it is quite possible and perhaps likely that instead of
children responding to the control tactics of their mother, mothers are responding to the
behaviors of their children. For example, parents of children who are more compliant may feel
little need to resort to more controlling and forceful control tactics and continue to engage in
gentle guidance. Further, because their children are more compliant, mothers may view these
types of tasks as more enjoyable and therefore are more playful and encouraging during them. In
contrast, parents of children who demonstrate more defiance may “up the ante,” so to speak, by
increasing their directives, being more assertive, and perhaps being more forceful.
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Interactive Effects

Finally, although there remains a need for investigation of direct predictors of child
compliance and defiance, there is also a need for investigation of interactive effects. In
particular, some evidence has begun pointing to differential susceptibility (e.g., children with
certain characteristics [e.g., high negative emotionality] might be more susceptible, for better or
for worse, to their environmental context than their less susceptible counterparts; Belsky et al.,
2007) as one possible explanation for the nature of complex interactive effects. For example,
some studies have noted that children with elevated negative emotionality and related constructs
(e.g., composite of frustration and self-regulation) are differentially susceptible to the parenting
practices of their parents, as demonstrated by engaging in better behavior (e.g., more compliance,
less defiance) when their parents engage in positive parenting behaviors and worse behavior
(e.g., less compliance, more defiance) when their parents engage in negative parenting behaviors
(Kim and Kochanska, 2012; Kochanska, Aksan, & Carlson, 2005; Kochanska & Kim, 2013;
Lehman et al., 2002; Lickenbrock et al., 2013).
Inconsistent with much of the previous research, significant interactions were not found
in the present study. This may be due to the fact that many other studies that identified
interactive effects examined broad parenting styles as opposed to parent control tactics
specifically used during the cleanup task, and research that has pointed to important distinctions
between parenting styles and parenting behaviors supports this possibility (Darling & Steinberg,
1993). For example, one study that found evidence for differential susceptibility in infants high
in negativity measured parenting via the amount of synchrony/connectedness during observed
mother-infant interactions (Feldman et al., 1999). Other studies noting differential susceptibility
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have measured maternal responsiveness (Kochanska, Aksan, & Carlson, 2005; Kochanska &
Kim, 2013), while other studies have measured mutually responsive orientation (characterized by
degree of cooperation, smoothness of interaction, connectedness, emotional ambiance, and
communication) between mother and child (Kim & Kochanska, 2012). No studies were
identified that examined interactive effects between maternal control tactics used during the
cleanup task and infant temperament in relation to child compliance and defiance. Thus, it is
quite possible that frustration only impacts the relationship between parenting and child
compliance and defiance when broad parenting styles and parent-child relationships are
considered, as opposed to specific parent practices (e.g., control strategies) during compliance
tasks.
Another important consideration, one that was noted above, is regarding the normative
nature of defiance and committed compliance at this age. That is, many children demonstrate no
or very low levels of committed compliance and at least some defiance at 18 months of age. As
such, children with certain characteristics (e.g., elevated frustration) that may impact committed
compliance and defiance levels later in toddlerhood may not yet “stand out” among their peers,
making it difficult to identify any existing interactive effects that may impact compliance and
defiance. Future studies should consider examination of the interaction effects examined in the
present study with a sample of older toddlers to investigate this possibility.
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Other Considerations, Limitations, and Future Directions

There are a number of limitations and considerations of the present study that may be
relevant for future research. As noted above, the lack of a significant relationship between infant
frustration and toddler compliance and defiance was inconsistent with previous studies. A
number of discrepancies between this and previous studies may account for this, including
differences in measurement (e.g., parent report; Lehman et al., 2002) and in the temperament
construct examined (e.g., many examined self-regulation; Kochanska & Knaack, 2003;
Kochanska et al., 1997; Spinrad et al., 2012). For example, parents of less compliant and more
defiant children may perceive their children as more frustrated and rate them as such on parent
report measures. Further, parents’ perceptions of their children’s frustration are likely highly
dependent on other, related aspects of temperament (e.g., parents of less regulated children may
also rate them as high in frustration). In contrast, when frustration is examined in the context of a
behavioral observation task, it may be tapping into a more “pure” demonstration of frustration,
which may be less strongly linked to child compliance and defiance than other aspects of
temperament. Thus, significant associations between parent-reported infant frustration (which
may be confounded by other aspects of temperament, such as self-regulation) and child
compliance and defiance may exist while associations between “pure” frustration and child
compliance and defiance may not. Nonetheless, future research should continue to examine
possible relationships between frustration, as well as other aspects of temperament (e.g., effortful
control), and child compliance and defiance to gain a better understanding of the contributions of
temperament to child behavior. Additionally, future studies should continue to utilize diverse and
perhaps multiple (within one study) modes of measurement. In particular, recent work has begun
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to highlight the importance of the examination of neurobiological underpinnings of emotion
(Blair, 2010; Dennis & Hajcak, 2009; Rich et al., 2010), and this area, particularly related to
frustration, is relatively novel and requires further investigation.
As previously noted, child effects, and even transactional effects, are likely. That is, it is
quite possible that rather than parenting control tactics influencing child compliance and
defiance, child behavior actually impacts the type of control tactic that mothers utilize. Further,
there may be transactional effects occurring throughout the structured compliance activity;
parents’ behavior influences the way children respond, which then influences the parent, and so
forth. The fact that maternal and child behaviors were measured during the same study is also an
important consideration and may have contributed to the relationships between them identified in
the present study. No studies were identified that have considered this possibility via
methodological and statistical means; future studies should consider this option.
The fact that this study did not utilize a genetically sensitive design is a limitation. It is
quite possible that genetic transmission of temperament occurs, which may influence both parent
control strategy and child response to compliance tasks. Although research has reported on the
genetic component of temperament (Rothbart, Sheese, & Posner, 2007; Saudino, 2005; Saudino
& Wang, 2012), research also notes that not all externalizing-related behaviors are accounted for
by heritability and that the environment plays a role (Deater-Deckard & Plomin, 1999;
O’Connor, Deater-Deckard, Fulker, Rutter, & Plomin, 1998). This line of work supports the
investigation of environmental effects on child behavior using non-genetically sensitive designs,
as was done in this study.
A final limitation is that although the present study had a final sample size of 167 and
medium and large effects were subsequently identified, small effects were unable to be

85
identified. However, many of the beta values from regression analyses rendered small to medium
effect sizes (e.g., β = .220 for the interaction between frustration and maternal control in relation
to child committed compliance); a larger sample may have been able to identify small but
nonetheless meaningful interactive effects. Future studies should aim to recruit larger samples
when examining possible interactions between child temperament and parenting behavior.
The present study provides a number of implications for clinical work. Many effective
parent training interventions employ a number of strategies to help parents of children with
elevated defiance and other oppositional behavior problems (Kazdin, 1997; Kazdin, & Weisz,
1998 [parent management training]; Eyberg, Boggs, & Algina, 1995 [parent-child interaction
therapy]). The present study complements and expands upon this work; clinicians working with
children demonstrating higher levels of defiance may find it helpful to consider coaching parents
to make cleanup or other nonpreferred activities more enjoyable for children as a preventative
measure against defiance. In addition, the findings related to maternal use of control tactics
(negative correlation between gentle guidance and control) suggests that some mothers tend to
rely on one strategy over others. It may be beneficial to help parents develop additional strategies
for engaging their children in compliance tasks and encourage them to adjust the type of control
tactic they are using based on the child’s behavior or the situation. Future work might continue to
investigate interactions between child characteristics and parent control strategies to further
inform clinical work for children demonstrating elevated defiance.
A few final considerations are worth noting. First, the present study focused on control
strategies utilized during a structured activity, while many of the previously identified studies
examined broad parent characteristic/styles (e.g., supportiveness) or parent-child interactions
(e.g., mutual responsive orientation) in relation to child compliance and defiance levels. It might
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be helpful for future research to continue to examine various parenting constructs, including
parent-child interactions/relationships and parental practices (e.g., use of control strategies), in
studies examining child compliance and defiance. This will allow for more clarification
regarding the types of parenting behaviors that are and are not important for child outcomes
related to compliance or defiance. Second, the examination of the rate of occurrence of
compliance/defiance-related behaviors during a laboratory-based cleanup task in a sample of 18month-old children is quite novel. No other studies have explicitly measured and reported the
rate of engagement in these behaviors. It is recommended that other studies continue to examine
rates of these behaviors within typical populations, as well as of other, related behaviors (e.g.,
situational compliance), to help increase the field’s understanding of what might constitute
normal and abnormal levels of child behaviors during compliance tasks. With this in mind, future
studies should be mindful of their coding procedures. In the present study, coders coded both
parent and child behaviors during the cleanup task. Although this is consistent with how other
researchers have coded, it is possible that this procedure could have produced bias. Further,
developmental norms and growth trajectories of compliance and defiance should be considered
in future studies, as these norms may inform the ideal age of children involved in research
investigating characteristics that may increase risk for defiance and noncompliance. Future
studies might also consider running regression models with all parenting behaviors in one model
in order to examine which behaviors are the strongest predictors of child behavior while
accounting for each other. Finally, future studies might consider running Poisson regressions to
account for skewness of variables (Coxe, West, & Aiken, 2009).
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Conclusions

Despite some limitations, the present study provides a novel and important addition to the
existing literature of child compliance and defiance. It is one of the few studies to rely
exclusively on behavioral observations. Further, few studies have set out to examine possible
interactive effects between infant temperament, particularly frustration, and maternal control
tactics in relation to child committed compliance and defiance. The present study adds to the
existing literature, noting associations between maternal control strategies and child behavior
during a compliance task. Further, it provides some evidence against the few existing studies that
have noted significant association between child temperament and subsequent compliance and
defiance, pointing to the need for additional replication and examination of possible moderation
factors. Future work should continue examining these ideas while addressing the limitations and
utilizing the strengths of the present study.
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APPENDIX A
BACKGROUND INFORMATION: PRIMARY CAREGIVER
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Background Information – Primary Caregiver
We would like to ask you some questions about yourself. The questions are about your age,
marital status, educational background, and current work. Please answer all questions as
completely as possible.
Primary Caregiver – spends most time taking care of infant. Example – stay at home mom or
stay at home dad.
Secondary Caregiver– spends second most amount of time taking care of infant. Example –
working parent (e.g., father) or grandparent.
Please complete this information about the infant’s primary caregiver:
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1. What is your partnership status? _____
1 = Single
2 = In a relationship
3 = Living together
4 = Married
5 = Divorced
6 = Separated
7 = Remarried
8 = Widowed

2. With which race/ethnicity do you identify most? _____
1 = Caucasian/European American
2 = African American/Black
3 = Asian/Asian American
4 = Pacific Islander
5 = Filipino
6 = Hispanic/Latino
7 = Native American
8 = Other: ____________________
3. What is the highest grade of school you’ve completed?
Elementary

1

2

3

4

High School

9

10

11

12

Post-High School

1

2

3

4

College
1
Degree earned (if any): __________

2

3

Graduate/Professional
5
6
Degree earned (if any): __________

7

8

5

(vocational or technical school)

4. What is your date of birth? _______/_______/_______
month
day
year
5. What is your age? __________

6. What is your gender?
Male

4

6

7

8
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Female

7a. What kind of work are you currently doing (what is your occupation)?
____________________________________________________
(For example: Electrical engineer, farmer, stock clerk, machinist, etc.)
7b. What are your most important activities or duties?
____________________________________________________
(For example: selling cars, filing, finishing concrete, etc.)

7c. What kind of industry is this?
____________________________________________________
(For example: retail shoe store, automobile manufacturing, or state labor department, etc.)

8. What was your approximate family income last year? _________________________
9. What is your religious affiliation?_________________________
10. Please check the boxes below if you have previously been diagnosed with any of the
following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: _______

